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	3.1   Blast Unit – General


The Blastrac equipment series described herein includes the 1-10DE99 Blast Unit.  This model is used in conjunction with the 4-54 Dust Collector.  This combination comprises a horizontal surface preparation, closed cycle, shot blasting system.  The blast unit directs high velocity, metallic abrasive towards the work surface.  The impact of each individual particle causes the surface to fracture and become loose.  The abrasive and the loose surface particles are then directed upward due to the force of the impact and a strong airflow created by the dust collector.  The mixture of shot and contaminants enters the rebound plenum and continues its upward movement until directed into a specially designed chamber called the separator.  Inside this chamber, an air wash cleans the abrasive and allows the contaminants to be extracted back to the dust collector.  The clean abrasive is then gravity fed to the blast wheel and the process repeats.  The blast unit is self-propelled by an adjustable speed DC gearmotor.  Under normal blast cleaning conditions, the 4-54 Dust Collector must always be used.  The blast units consist of the following elements:

· Abrasive Cleaning Head

· Abrasive Control Valve

· Rebound Plenum

· Separator

· Abrasive Seals

· Chassis

· Control Panel

	3.2   Blast Unit – Abrasive Cleaning Head


The center of the patented, abrasive, cleaning head is the power driven, four-bladed blast wheel that throws abrasive toward the surface being cleaned.  This center fed, centrifugal blast wheel propels the abrasive by centrifugal force at a speed of more than 200 mph.

This blast wheel is enclosed in an abrasion resistant housing that is also lined with abrasion resistant liners.  These liners are located in areas where the most wear is present.  The operator can change them periodically to protect the housing.  The blast 
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wheel itself is driven by an electric motor connected to a set of belts and sheaves which are in turn connected to a bearing unit. 

The blast wheel is equipped with a cast in place impeller for easy maintenance.  This impeller pre-accelerates the abrasive to the wheel blades in controlled portions.  Abrasive that is gravity fed to the center of the wheel is accelerated in segments and directed through the control cage.  The control cage determines where the abrasive is introduced onto the rotating blades of the wheel which in turn determines where the abrasive is being “aimed”.  The setting of the control cage is very important when setting up the “blast pattern” covered in Section 5.

An analog ammeter provides a readout of the current of electric motor that drives the blast wheel.  This provides a direct indication of how much abrasive is being delivered to the wheel.  The motor will work harder when delivering more abrasive which causes the motor to draw more current.  If the ammeter reads full amperage according to the chart in Section 2 when blasting, the operation is at maximum efficiency.  This rating is also listed on the control panel for easy reference.

	3.3   Blast Unit – Abrasive Control Valve


Refer to Drawing 424-0003  (Sheet 3 of 5)

The abrasive control valve regulates the amount of abrasive delivered to the blast wheel.  The main component of this device is a butterfly valve surrounded by a ring of magnets, which, when closed, seals off the abrasive flow.  A slight gap exists between the disk on the butterfly assembly and the inner wall of the valve.  When the disk is horizontal, the magnets provide a seal that closes the gap with steel shot and stops the flow of abrasive.  The valve is manually operated from the right side of the control panel and can be adjusted so that the maximum amperage can be obtained by fully opening the valve.  A series of mechanical stops are incorporated in the valve actuator that allows for this adjustment.
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	3.4   Blast Unit – Rebound Chamber (Plenum)


Once the abrasive has impacted the work surface, the shot is directed into the rebound plenum.  This curved portion of the machine absorbs a large percentage of the force exerted by the high velocity abrasive and helps dissipate the heat generated by the blast process.  Once the abrasive and contaminant mixture reaches the top of the rebound plenum, it enters the separator.

	3.5   Blast Unit – Separator


Once the contaminated abrasive leaves the rebound plenum, it enters the separator and immediately encounters the deflector plate.  The deflector plate slows the abrasive down even more before it enters a tray at the bottom of the deflector plate.  The contaminated abrasive hits the abrasive already at the bottom of the plate and effectively absorbs any residual force left in the moving mixture.  The contaminated abrasive then falls through a curtain of high velocity clean air that physically separates the heavy abrasive and the lighter contaminants.  The air wash pulls the contaminants through the separator toward the exhaust and eventually to the dust collector.  The clean abrasive falls to the bottom of the separator, then into a hopper where it can be reused.

	3.6   Blast Unit – Abrasive Seals


Magnetic seals are present on three sides of the rectangular opening at the bottom of the blast housing.  These magnets are charged with a load of abrasive and draw any loose abrasive onto their surface, thus providing a “seal” to help contain the high impact abrasive from the surface being cleaned.  The fourth side, located at the rear of the machine, has a skid plate attached.  This skid plate drags across the work surface and allows clean air to be drawn inside the machine for cooling and to assist in the reclamation process.
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	3.7   Blast Unit – Chassis


All components on the blast unit are mounted on a mobile transporter.  This transporter, or carriage, is a three-wheel, self-propelled unit, powered by a 1/4 horsepower electric DC gearmotor.  This motor with its self-contained gear reducer transfers power to the drive wheel via a chain and sprocket.  The operator sets the speed of this motor by varying the setting of the speed control potentiometer located on the blast unit handle.  A quick release pin located on the drive wheel sprocket engages the chain drive and can be removed to allow the machine to free wheel.

The machine has two lifting holes located at the top of the rebound plenum and the motor mounting bracket.  These lifting eyes allow the machine to be easily raised and lowered for maintenance and transportation. 

The operator’s handle (steering handle) contains a lifting cam to allow the operator to lift the blast seal over small obstructions.  Once the machine is raised in this manner, gravity will force it down after the obstruction has been cleared.  Also located on this handle are the traverse function controls.  These are outlined in the following section, “Operator Controls”.

	3.8   Blast Unit – Electrical Control Panel


This panel was designed to safely operate in the range of 3 phase, 60 Hertz voltages (208, 230) typically available in the U.S.

Operator interface elements on the control panel give an indication of “Proper Rotation” or “Improper Rotation”.  This circuitry will not allow the equipment to operate unless the rotation is correct.

The control panel on the blast unit is provided with the following controls, instruments and components used to operate, monitor and safeguard the operator and the unit.

1. Main Disconnect Switch – Connects/disconnects power to the blast unit.

2. Emergency Stop Switch – This is a “push to operate/pull to reset”, red operator.  It provides for an immediate shutdown of all elements of the blast unit. 
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3. Improper Rotation Pilot Light – This red pilot light indicates the phase rotation is improper.

4. Proper Rotation Pilot Light – This green pilot light indicates the phase rotation is correct.

5. Control Power Pilot Light – This green pilot light indicates the phase rotation is correct, and the machine is electrically set up and ready to run.

6. Phase Monitor – Provides phase sequence (rotation) and phase loss protection.  Will not allow the system to start unless rotation is correct and all three phases are present.

7. Analog Ammeter – Provides readout of how much current the wheel motor is drawing.  This allows the operator to monitor and control abrasive flow.

8. Motor Start / Stop Buttons - Allows operator to start or stop the wheel motor with 120 volt control voltage circuitry.

9. Abrasive Control Valve Throttle - Used to open or close abrasive butterfly valve that controls the flow of abrasive.

10. Traverse Control Array – This array of controls is located on the handle of the unit.  With it the blast unit travel can virtually be controlled with one hand.  The control elements of this array consist of:

· Traverse Switch (Deadman Switch) – This lever actuated switch enables/ disables the DC drive control board located in the control panel.  The default direction is forward when this switch is actuated.  If the operator releases the steering handle switch, the traverse motor is disabled. 

· Reverse Switch – This momentary push button switch must be operated in conjunction with the Traverse Switch.  When depressed along with the Traverse Switch, the unit will travel in the reverse direction.
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· Speed Potentiometer – This is a rotary device, scaled 1 – 10, that controls the traverse speed of the blast unit in percentages of the maximum travel speed.

· Overdrive Switch – This selector switch is operated in the “Normal” position when the operator is controlling the machine speed with the potentiometer.  When switched to the “Overdrive” position, the machine traverses at a preset maximum speed.

11. Fuseless Coordinated Motor and Circuit Protection – This control system was designed to comply with the National Electric Code as a “multi-motor and other loads” branch circuit.  The control elements in this system have minimum withstand rating of 50K amp when the branch circuit providing power is protected with a listed fuse or breaker of equal or greater rating. 

	3.9   Dust Collector – General


The Blastrac Model Series, 1-10DE99, shall not be used for blast cleaning unless it is attached to a proper air exhaust hose and dust collector.  A special Pulse Jet Dust Collector, Model 4-54, has been designed to operate in conjunction with this series of Blastrac blast units.

The 4-54 Dust Collector is normally attached to the blast unit with 50 feet of 3-inch diameter flexible exhaust hose.  This dust collector is designed to be able to fit through a 34-inch door opening and is mounted on a mobile chassis.  During actual operation, the blast unit cleans in a radial area around the dust collector.  Once an area is cleaned, the entire system is moved to an adjacent area to repeat the process.  During some applications, the dust collector may be parked in an adjacent room and connected with a longer hose.  This procedure is usually done on steel surfaces where less dust and contaminants are being removed.  Blastrac does not recommend using more than 50 feet of hose on concrete surfaces.  Consult with your Blastrac representative if you have a particular application that requires a longer exhaust hose.  The 4-54 Dust Collector is comprised of the following elements:
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· Filter Chamber

· Dust Bin

· Blower

· Minihelic Gauge

· Pulse / Pressure System

· Chassis

· Electrical Control Panel

	3.10   Dust Collector – Filter Chamber


The central part of the dust collector is the filter chamber.  Dust laden air enters the chamber from the blast machine through the exhaust hose and into the vent hose connection located at the bottom left from the control panel.  The dirty air passes through a plenum and flows through an array of four vertically mounted, specially designed filter cartridges.  Dust is captured on the surface of these filters allowing clean air to pass to the clean air portion of the dust collector where it exhausts to the open atmosphere. 

The dust that was trapped on the external surface of the filters is periodically removed by pulsing the filters with an internally supplied burst of compressed air.  This momentary pulse of air allows the dust to fall into a hopper at the bottom of the filter chamber.  Two filters are pulsed (in sequence) at a time, determined by a timer board located in the control panel.  This timer board is usually set to pulse a two filter bank every ten seconds and allows the pressurized air reservoir to drop about 30 PSI during each pulse.  The timer board determines the time between pulses and the length of each pulse.  Venturi valves are located above each filter for maximum filter cleaning efficiency. 

	3.11   Dust Collector – Dust Bin


Once the dust falls to the bottom of the chamber, it collects in a special disposal bin that can be removed.  The dust collector must be turned off before removing the dust bin from the machine for dust disposal.  Care should be taken to ensure that the dust 

	Operating Instructions 

                                                 1-10DE99

	Description and Function


	3.11   Cont’d


bin does not overfill.  Filter damage can occur if the dust level exceeds the top of the dust bin.

The dust bin is equipped with wheels and lifting handles to assist when disposing of the dust.  To release the dust bin, pull down on the mechanism release bar.  Care should be taken when loosening the clamps.  A full dust bin can hold approximately 154 pounds of material.
	3.12   Dust Collector – Blower


The blower (exhaust fan) is mounted on top of the dust collector chassis and is powered by a two horsepower electric motor.  The blower moves approximately 400 cubic feet of air per minute at peak efficiency. 

	3.13   Dust Collector – Minihelic Guage


A gauge is mounted on the electric control panel that measures the differential pressure across the filters.  As the filters age and become saturated, the reading on this gauge will increase.  During normal operation, this gauge should read between zero and four inches.  A consistent reading between four and six inches signifies that the filters should be changed soon.  A reading of more than six indicates that the filters need to be changed immediately.

	3.14   Dust Collector – Pulse Pressure System


A direct driven, 3/4 horsepower, maintenance free, air compressor with external pressure regulation is mounted beneath the control panel on the dust collector.  The pressure of this system is determined by the setting of the unloader valve located on the pressure side of the compressor.  Compressed air is delivered to an air reservoir located inside the dust collector’s clean air compartment.  Two Goyen (diaphragm) valves are located above the air reservoir and are activated by a timer board located 
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inside the control panel.  The timer board actuates one of two sequentially operated pilot solenoids located on the left side of the control enclosure.  These pilot solenoid valves in turn release the pressure held by the Goyen valves, allowing a pulse of air to be directed downward through the Venturi ports to pulse the filter cartridges.  This air pulse cleans the filters sequentially as described in the filter chamber paragraph.  The pressure setting on this system is set at a maximum pressure of 80 PSI.  If the pressure goes above 125 PSI, an in-line pressure safety valve will open to protect the pressure components.

	3.15   Dust Collector – Chassis


The entire dust collector is mounted on a mobile chassis resting on four castors.  Two swivel castors are mounted beneath the air inlet for ease in maneuverability and the opposite castors are rigid.  The upper frame is equipped with one lifting eye and a bar handle to help raise and lower the machine for transportation.

NOTE: The dust collector is not designed for vehicle towing or movement on roads.

	3.16   Dust Collector – Electrical Control Panel


The control panel for the 4-54 Dust Collector is mounted on the front chassis.  This panel was designed to safely operate in the range of 3 phase, 60 Hertz voltages (208 and 230) typically available in the U.S.

Operator interface elements on the control panel give an indication of “Proper Rotation” or “Improper Rotation”.  This circuitry will not allow the equipment to operate unless the rotation is correct.

The control panel on the 4-54 Dust Collector is provided with the following controls, instruments and components that are needed to operate, monitor and safeguard the operator and the unit.
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1. Main Disconnect Switch – Connects/disconnects power to both the dust collector and the blast unit.

2. Emergency Stop Switch – This is a “push to operate/pull to reset”, red operator.  It provides for an immediate shutdown of all elements of the dust collector system.

3. Improper Rotation Pilot Light – This red pilot light indicates the phase rotation is improper.

4. Proper Rotation Pilot Light – This green pilot light indicates the phase rotation is correct.

5. Phase Monitor – Provides phase sequence (rotation) and phase loss protection.  Will not allow the system to start unless rotation is correct and all three phases are present.

6. Compressor ON / OFF Selector Switch – Allows the operator to start or stop the compressor.

7. Blower ON / OFF Selector Switch – Allows the operator to start or stop the blower.  Also energizes the timer board and associated circuitry. The dust collector will not pulse unless the blower is running.

8. Elapsed Time Meter – Provides an indication of “run time” of the blower.

9. Fuseless Coordinated Motor and Circuit Protection – This control system was designed to comply with the National Electric Code as a “multi-motor and other loads” branch circuit.  The control elements in this system have minimum withstand rating of 50K amp when the branch circuit providing power is protected with a listed fuse or breaker of equal or greater rating.
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	3.17   Dust Collector – Ventilation System


A controlled flow of air must pass through the blast unit and the 4-54 Dust Collector during normal operation for the reasons listed below:

· Cools blast machine components.

· Helps remove residual abrasive and dust from work surface.

· Collects and separates dust and contaminants from recycled abrasive.

· Transports dust and contaminants to dust collector.

Ventilation air must follow a designed path through the machine(s).  Any irregularities in the path can affect the performance of the system.  The air sequence follows:

1. Air enters the area around the rear skid seal of the blast unit at a high velocity and helps sweep residual abrasive and dust from the work surface.

2. This air traverses up the rebound plenum and into the separator.  The air movement up the rebound plenum helps keep the abrasive and the chamber walls cool.

3. The separator also has three clean air ports that are used to direct clean air through the internal air wash.  These ports are located at the sides and front of the separator.

4. The dust-laden air from the air wash is directed through the separator and into the flexible hose.

5. The hose delivers the contaminated air to the dust collector where the air is filtered and returned to the atmosphere.

The ventilation system should be monitored on a regular basis.  Bad or improper ventilation can lead to poor component life and premature wear on a number of 
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ventilation related items on the equipment.  Some of the more important areas to monitor, relative to the ventilation system, are:

· The skirts around the blast housing should be kept in good repair.

· The seals around the separator lid should be checked regularly.

· The hose connections to the blast unit and the 4-54 Dust Collector should be tight and held in place with metal clamps.

· The hose should be kept in good repair.  Flattened spots, holes and wear spots should be corrected immediately.  Replace hose if necessary.

· Ventilation leaks on the blower assembly seal and especially the dust bin seal should be minimized.  The dust bin seal can be checked by feeling for air leaks around the seal and evidence of dust leaks.

Any ventilation irregularities can have an adverse effect on the overall performance and efficiency of the system.  Improper ventilation can cause poor abrasive cleaning which in turn increases blast wheel and liner wear.  An important fact that is often ignored or misunderstood is:

The steel abrasive causes minimum wear on the internal blast components.  The dust and contaminants are the principal cause of component wear.  A well-maintained ventilation system can minimize abrasive contamination that helps reduce operating costs and increases the overall efficiency of the shot blasting system.
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