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1.1

1.2

INTRODUCTION

Extent of the Manual

This manual describes how to install and operate your WM/GMP Series of Cleaning Tanks,
and provides guidelines on how to check its performance and routinely care for your equipment
to ensure long-lasting and efficient operation.

Availability of Support

Blackstone~NEY Ultrasonics products are designed and built to the highest standards and are
very reliable. However, as with any piece of equipment, some parts may eventually wear out
or fail. With the help of this manual you should be able to care for and maintain your
equipment should minor problems arise. If you encounter more serious trouble,
Blackstone~NEY Ultrasonics has a skilled and efficient technical support team available to
discuss them with you. Call (716) 665-2340 or (800) 766-6606.

In order to minimize downtime should a problem occur, it is recommended that you order the
recommended spare parts identified in section 10.
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2.

ULTRASONIC CLEANING EXPLAINED

Ultrasonic energy is sound beyond the range of human hearing. We generally consider
frequencies above 16,000 cycles per second (16 kHz) ultrasonic.

When a sound wave travels through air, the air is compressed and stretched as the wave passes
through. Unlike air, liquids are not elastic and cannot stretch in this way. Consequently, if the
sound wave is big enough (i.e. has a high enough amplitude relative to its wavelength) it will
literally tear the liquid apart, forming extremely small vacuum pockets within the liquid. These
vacuum pockets, known as cavitation bubbles, act as strain relievers in the liquid. They form
during the negative pressure part of the sound wave, and collapse during the high-pressure part
of the following wave. Cavitation bubbles can grow over several waves before collapsing.

The collapse of a cavitation bubble is an implosion that generates extremely high pressures and
temperatures. The high pressure and temperature lasts for a brief period of time in a small
volume within the liquid. A combination of three things provides the implosion energy:

1. Compression from the ultrasonic wave
2. Compression from surface tension in the bubble
3. Atmospheric pressure on the vacuum

If air is suspended in the liquid, this tends to be released into the cavitation bubble. In this
case, there will not be a true vacuum and the strength of the implosion will be greatly reduced.

The action of millions of cavitation implosions per second has the effect of scrubbing the
surface of any object immersed in the liquid. The scrubbing action acts more quickly and on a
much finer scale, than any other known means of scrubbing or scouring. Because sound travels
through metals and many other materials, the ultrasonic energy penetrates into blind holes and
complex shapes, including surface pores in metals, which are unreachable by other methods.

The result is faster, more efficient cleaning. Cavitation is often strong enough to break ionic
bonds holding insoluble contaminants to a surface. Ultrasound works particularly well with
appropriate cleaning chemicals—detergents, surfactants, terpenes, aqueous and non-aqueous
compounds, etc.
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3.

3.1

3.2

3.3

—
-

SAFETY SUMMARY

Your WM/GMP Series of Cleaning Tanks should provide years of reliable operation.
However, the system is vulnerable to damage if operated improperly. Improper use can also
compromise operator safety.

Blackstone~NEY Ultrasonics does not accept any responsibility for the results of improper use
of the system. Furthermore, improper use may void the warranty.

Warning, Cautions and Notes

Warning, caution and note statements located throughout this manual indicate essential
operating and maintenance procedures, practices, or conditions.

Warnings are for the protection of personnel.

are for the protection of equipment and property.

~

%7 Notes provide information important for proper equipment use.
Review of System Documentation

Read this and the other accompanying manufacturers' manuals completely before installing or
operating your cleaning system. This equipment should be installed, operated, and maintained
only by competent and qualified personnel who are fully aware of potential hazards.

Safe Operation
Do not operate equipment unless installed in accordance with this manual.

Do not immerse hands or other body parts in the ultrasonic cleaning tank. This can cause skin
irritation from contact with cleaning chemicals, oils and contaminants and exposure to high-
intensity ultrasonic energy.

Do not operate the system with volatile, explosive, combustible or acidic liquids.

Do not operate the unit unless the tank is full. If you operate the tank when it is not full, you
risk damaging the equipment and voiding the warranty.

Do not allow liquids in the tank to boil or operate near their boiling temperature. Prevent
boiling by knowing the boiling point of the liquids used in your cleaning process. These
situations can permanently damage the system and will void the warranty.



Blackstone~NEY Ultrasonics

3.4

3.5

3.5.1

3.5.2

3.53

3.54

3.55

Do not rest objects on the bottom of the ultrasonic tank. This will dampen the ultrasonic
energy. Operation in this manner may void the warranty. Always place parts to be cleaned in a
suitable parts basket that stands off the bottom of the tank.

Electrical Connections

Be sure the system is properly connected to a power supply that matches the ratings indicated
on the serial tags. Also, make certain that all ultrasonic generators are properly connected and
grounded.

General Precautions

The following safety precautions are based on OSHA recommendations and are intended to
ensure personal safety and health and protect property, are not related to any specific procedure
and do not appear elsewhere in this manual. You must understand and apply these general
safety precautions during the phases of operation and maintenance. Operating personnel must
observe all safety requirements at all times.

Live Circuits

Do not replace components or make adjustments inside equipment with the electrical supply
turned on. Because of charges retained by capacitors, danger may exist even when system
power is off. To avoid injuries, always turn off the power, then discharge and ground a circuit
before touching it. Adhere to all lockout/tag-out requirements.

Resuscitation/Standby Person

Personnel working with or near dangerous voltages should be trained in resuscitation methods.
Do not attempt internal service or adjustment of equipment unless another person capable of
rendering aid and resuscitation is present.

Finger Rings/Jewelry

Finger rings and other jewelry can cause serious injuries. Remove rings, watches, and other
metallic objects that may create shock or burn hazards. Unless specifically allowed by shop
safety procedures, remove finger rings during all maintenance activity.

Compressed Air

Do not apply compressed air to any portion of the system unless directed to do so by this
manual or by a Blackstone~NEY Technical Service representative.

Cleaners/Chemicals/Personal Protection

Some cleaning agents and chemicals have adverse effects on skin, eyes, and the respiratory
tract. Observe the manufacturers' warning labels, material safety data sheet (MSDS)
instructions for proper handling, storage and disposal, and current safety directives. Use
chemicals only in authorized areas. If necessary, wear protective clothing. Follow all other
precautions appropriate to hazards associated with liquid cleaning agents. Consult the
designated safety officer for specific protection equipment and ventilation requirements.

7
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3.5.6 Lockout/Tag-out

Be aware of the hazards associated with unguarded machinery parts, capacitors, gaseous and
wet pipe systems, spring-loaded devices, etc. Lockout and tag-out the energy source prior to
performing maintenance, adjustments, or other procedures that would bypass safety guards,
barriers, or otherwise expose personnel to hazardous energy sources.
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4.

4.1

4.2

4.3

SYSTEM DESCRIPTION

The following tables provide a brief description of each element of the system.

System Specifications for WashMaster/Grease Monkey Plus V -- 208 Volts

Working Tank dimensions

Overall Tank & Weir dimensions
Overall Unit dimensions

Basket dimensions

Liquid capacity

Max. Platform Load

Tank construction (electropolished)
Outer frame construction

Power supply

Ultrasonic generators

Ultrasonic power

Heat

Shop Air Required

Agitation Depth

Agitation Stroke

Agitation Speed Max. Cycles/Minute

44" LR X 36” FB X 25” Liquid Depth
51"LR X 43” FB

56”LR X 78” FB X 79” H

40” LR X 30” X 8” D

202 gallons

500 Ibs.

304 SS, 14 & 11 gauge

304 SS, 16 gauge with 1” insulation
208 volts, 39, 60 Hz.
N1000C-XHS0A-120-1000/24
5,000 watts, 40 kHz.

12,000 watts

80 psi

177

27-6”

8-12

System Specifications for WashMaster/Grease Monkey Plus V -- 480 Volts

Working Tank dimensions

Overall Tank & Weir dimensions
Overall Unit dimensions

Basket dimensions

Liquid capacity

Max. Platform Load

Tank construction (electropolished)
Outer frame construction

Power supply

Ultrasonic generators

Ultrasonic power

Heat

Shop Air Required

Agitation Depth

Agitation Stroke

Agitation Speed Max. Cycles/Minute

Construction

44" LR X 36” FB X 25” Liquid Depth
51"LR X 43” FB

56”LR X 78” FB X 79” H

40” LR X 30” X 8’ D

202 gallons

500 Ibs.

304 SS, 14 & 11 gauge

304 SS, 16 gauge with 1" insulation
480 volts, 39, 60 Hz.
N1000C-XHS0A-120-1000/24
5,000 watts, 40 kHz.

12,000 watts

80 psi

17

27-6”

8-12

e Tank shrouds and legs are all stainless steel construction.

e Quter skin is brushed stainless steel.
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4.4

44.1

442

443

e The unit stands on support legs. A stainless steel lift-off lid is also included.
e Main control panel is mounted on the back panel of the unit.

e All plumbing is stainless steel. All valves and pumps are also stainless steel, except for
solenoid for the Auto-fill, which is brass.

e Pumps and filters are located on the rear for accessibility and ease of maintenance.

e The Enclosure assembly is hinged to the back of the unit and opens for accessibility and
ease of maintenance.

System Overview
Ultrasonics

High performance ultrasonic cleaning is provided from replaceable 316L stainless steel
immersible transducers mounted in the bottom of the tank. Each immersible transducer
housing contains high-efficiency piezoelectric driving elements bonded to the radiating surface
for prolonged life, higher reliability and improved efficiency. The multi-frequency transducers
operate at 40kHz. Each immersible ultrasonic transducer radiates 1000 watts of ultrasonic
power into the tank. The WM/GMP III has two immersible transducer housings, the WM/GMP
IV has three immersible transducer housings and the WM/GMP V has five immersible
transducer housings.

NOTE: To maximize ultrasonic cleaning action and minimize excess noise, it is

:ﬁ:? recommended that filtration be suspended during ultrasonic cycles. If simultaneous

operation of the sparger and ultrasonics is desired, maintain the sparger flow control at
minimum flow rate.

Heating

Heat is provided by means of stainless steel immersion heaters. The immersion heaters are
"pocket" mounted at the bottom of the cleaning tank on one side to provide ease of
maintenance and protected from dropped parts. The tank will heat up to a maximum of 170° F.
(Heat is optionally omitted for use with flammable liquids.)

WARNING: Allow the heaters to cool before draining the tank.

Agitation Platform

An Agitation Platform is provided to vertically agitate the workbasket at a maximum rate of
about 7-10 strokes / minute and a displacement of about 2”-6" / stroke. However, for the most
effective ultrasonic activity, the stroke rate should be 8-10 strokes / minute. This feature
significantly assists in improved cleaning of parts.

The maximum load for this platform is as noted in the system specifications, according to the
size of the tank.

10
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4.4.4

4.4.5

4.4.6

4.4.7

4.4.8

4.4.9

4.4.10

4.4.11

Particulate Filtration

A pump and filter system removes solid waste materials from the cleaning liquid. This is
accomplished by pumping the liquid from the bottom of the weir reservoir, through 20, 100-
micron bag filter, and back into the wash tank.

Oil Belt Skimmer

This is located on the left side of the skimming tank, the oil skimming belt should be on only
when the power is on and the ultrasonics are off. A clear plastic tube is provided for oil
drainage. Please have a container in place to catch the oil as it drains. Oil skimmer will operate
one hour prior to 7 - day timer coming on.

;@ NOTE: Make sure the oil collection container is in place while the machine is in
-

operation and oil is disposed of properly.
Liquid Fill
An “auto-fill” feature will fill tank from a customer provided source.
Liquid Drainage
The tank drain is provided by a manually operated stainless steel valve.
Emergency High Level
A float switch will shut off incoming water before it reaches an overflow condition.
Stainless Steel Basket

Heavy-duty stainless steel construction, the basket load capacity is as noted in the system
specifications.

A drip pan to be placed under the entire unit is optionally available.
Electrical Enclosure

An electrical enclosure provides housing for the generators and other electrical components for
the system. This is a hinged enclosure that can be opened so plumbing connections and the
pneumatic components, behind it, can be reached for ease maintenance. The electrical
enclosure does not have a pre-punched hole for external electrical access to the unit. The
customer must determine where the electrical service connection will be located.

Liquid Level Protection

A conductivity switch in the overflow weir provides liquid level protection. The ultrasonics,
heaters, and pump will cut off in case liquid level falls below this level probe.

11
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4.5

4.6

4.6.1

4.6.2

4.6.3

4.6.4

The Ultrasonic Generator

The generator consists of a chassis mounted vertically (with four bolts) inside the electrical
enclosure. They are hard-wired directly into the system and are accessible by removing the
outside cover of the electrical enclosure. The WM/GMP V has five generators.

Ultrasonic Transducers

Blackstone~NEY Ultrasonics immersible ultrasonic transducers consist of state-of-the art;
high-efficiency piezoelectric drivers housed in welded stainless steel enclosures.

Transducer Housings

Transducer housings are made of formed and inert gas welded 40 kHz transducer housings are
14 or 11 gauge, 316L stainless steel. The output face of the transducer housings are hard-
chrome plated to extend the life of the system. The transducer housings are immersed inside
the tank along the bottom.

Driving Elements

Each immersible transducer housing contains high-efficiency piezoelectric driving elements
permanently attached by metallurgically attachment to the backside of the radiating diaphragm.
The attachment of the transducer elements to the radiating diaphragm is guaranteed for the
lifetime of the radiating surface.

Internal Electrical Wiring

All electrical connections inside the transducer housing are made using Teflon-insulated,
stranded wire. All connections are protected against passive corrosion due to transient
moisture within the transducer enclosure and from fatigue as a result of the vibration of the
ultrasonic transducer.

Interconnect Wiring

Connections between the transducer housings and the ultrasonic generators are made using
coaxial cable. Make sure each cable goes to its corresponding generator. This is done by
matching the label on the cable with the generator labeled with the same number.

Example: Cable labeled 3627 matches Generator labeled 3627. Cable labeled 3628
matches Generator labeled 3628 etc.

The label on the cable connection is taped to the end of that cable. The generator label is
located on the serial tag.

12
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S.

5.1

5.2

INSTALLATION PROCEDURE

Personnel who are properly trained and qualified in their duties - electrical, electronic, or
otherwise should perform all installation and commissioning. The following paragraphs are
guidelines only.

Receiving

First, inspect the packaging thoroughly to ensure that there has been no damage in transit. If
damage is found, notify the carrier immediately to process a claim and, if the damage justifies
it, have the unit repaired or replaced by Blackstone~NEY Ultrasonics.

If the packages are intact, unpack them carefully and inspect their contents.

~ NOTE: Be certain to take into account all environmental, safety and other regulations

/@ when connecting the tank drain outlet to your facility’s waste water system.
Instructions for Installation

Lift tank carefully into place and ease the tank slowly to the floor. Make sure it is placed on a
firm level surface.

The enclosure assembly on the back of the unit is a hinged door. This opens by unlatching the
rubber cord grip on left side of the machine. This provides easy access to plumbing and the
pneumatic components during installation or maintenance.

Connect the plumbing to the appropriate drains. Remember to take full account of all
environmental, safety, and other regulations when determining how to deal with drained
liquids.

Connect factory compressed air supply to the regulator/inlet connection behind the console on
the right end of the unit. Do not apply air pressure at this time.

Using the cables provided, connect the control cabinet to the cleaning unit.

Make sure each cable goes to its corresponding generator. This is done by matching the label
on the cable with the generator labeled with the same number.

Example: Cable labeled 3627 matches Generator labeled 3627. Cable labeled 3628
matches Generator labeled 3628 etc.

The label on the cable connection is taped to the end of that cable. The generator label is
located on the serial tag.

Connect the main power supply to the disconnect switch in the upper right corner of the
junction box. Please read the plate on the back of the machine for voltage requirements
before plugging into a receptacle. When you close the control cabinet, power will be
available to the system. Do not turn the power on at this time.

13
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5.3

5.3.1

532

5.33

534

An “auto-fill” feature will fill the tank.
To activate the auto-fill:

1. Connect the water line hose from an in-house water source to the black solenoid valve on
the back of the tank. (Make sure main drain valve is closed.)

2. Turn the manual valve just below the solenoid valve to the open (fully vertical) position.
3. Turn the in-house water on.
4. When the system is powered up, the tank will begin to fill to liquid level.

5. Controls such as the sparger pump, ultrasonics and heat will not come on until proper liquid
level (57) in the overflow weir has been reached.

Turn power on by turning the main switch to ON.

Apply airline pressure to the system. Adjust internal regulator to approximately 80-85 psi.
Check that all of the other controls listed in Paragraph 6.1 operate as described.

Utility Connections

Power Connections

The system is designed to operate with a specific power supply. Please read the plate on the
back of the machine for voltage requirements before plugging into a receptacle. The
power supply connects to the main switch in the upper right corner of the control cabinet.

Each terminal and its matching wire have the same number. Refer to the electrical drawing for
details.

Electrical Connections

A weld fitting and welded stainless steel tube provide protection for the submerged electrical
connection to the ultrasonic transducer housing. All connections are tested thoroughly prior to
shipment. The back cover of the electrical enclosure must be unscrewed and removed to
expose all electrical connections.

Bleed Resistor

A bleed resistor wired in parallel with the ultrasonic transducer elements prevents electrical
charge buildup in the transducers.

Plumbing Connections

There are plumbing connections at the rear of the unit for service to drain and water inlet.
Refer to Plumbing drawing for details.

14



Blackstone~NEY Ultrasonics

535

A vacuum break will need to be installed on the customer’s incoming fill line. This will keep
the tank liquid pure in case the outside water source is shut-off.

Pneumatic Control System

The main components are mounted on the rear of the machine. The air supply for the
cylinder connected to the system should be set at 80-85 psi. The airline for this system
never needs lubrication.

This completes the installation and checkout procedure. Your system should now be ready for
use. If any problems are found when checking the system out, or in subsequent operation,
please contact our Service Department. If you have any problems in obtaining acceptable
results when using the system, please contact our Applications Engineering Department. Call
(716) 665-2340 or (800) 766-6606.

15
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6.2

6.3

6.4

OPERATIONAL PROCEDURE (OR SYSTEM OPERATION)

General System Controls

See Automated Cleaning System Operator Touch Screen Operation Manual, located at the end
of this manual, for a description of how to operate the control panel.

Setting the Seven Day Timer

See Automated Cleaning System Operator Touch Screen Operation Manual, located at the end
of this manual, for information on the 7-Day Timer start up procedure.

Care and Preservation of the System

A number of routine measures can be taken to ensure the long life of the system.

Do not operate the system unless the tank is filled to the desired level with cleaning fluid.

Always place parts to be cleaned into a suitable parts basket. Never rest other objects on
the tank bottom. Never drop heavy objects in the tank.

Treat the tank with care. Scratches or dents can reduce the life of the tank.

Do not operate the system for longer than necessary. Normal operation of the system
causes gradual erosion of the bottom of the tank.

Do not operate the system with acids or volatile, explosive or combustible liquids.

Safe Operation of the System

The following is a list of directives that should be followed to ensure safe and correct operation
of the system.

The system is designed for use at the voltage specified on the serial tags of the components.
Do not connect the tank or generator to any other power supply.

Do not immerse hands or other parts of the body in the ultrasonic cleaning tank or cleaning
solution. The risk is skin irritation from contact with cleaning chemicals, oils, and
contaminants and exposure to high-intensity ultrasonic energy. If you must put your hands
in the liquid, make sure it is not hot; wear loose, liquid-tight protective gloves; and keep
exposure to a minimum.

Do not move the cleaning system without first disconnecting the system from the power
supply and then draining the tank.

The ultrasonic energy produced by the system is measurable by sound meters, and OSHA
sound constraints may apply. Make sure that the sound levels experienced in your
environment are known, and wear hearing protection if necessary.

Make sure you are fully aware of the chemical characteristics, as well as health and safety
issues involved before working with a chemical. Wear suitable protective clothing and take
all necessary precautions.

16
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e Always keep in mind the temperature of the liquid. When operating at high temperatures,
protective clothing should be worn to protect against the possibility of scalds following
accidental spills.

e The generator contains high voltages. Make sure it is maintained in a clean, dry condition
at all times.

e Do not operate without agitation mechanism cover in place. Dangerous pinch points exist
at the back of the system unless the cover is used.

17
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7.

71

7.2

7.3

7.4

7.5

7.6

MAINTENANCE

Preventive Maintenance

Because of the nature of the system, there is a minimum of preventive maintenance required for
the console cleaning system. Overall, system operation will be enhanced if preventive
maintenance is performed regularly on these system components: wash tank filter, air filter and
liquid level sensor probes.

Filters

It is virtually impossible to predict how often it will be necessary to replace the wash tank filter
since their capacity is affected by ambient air, soils removed and the liquid used throughout the
cleaning process, and how much the unit is used. Therefore, initially it is recommended that a
visual inspection be conducted frequently, perhaps at the beginning of each day. If the filter is
torn or excessively dirty, replace it with a new element, noting the total hours the system was
used.

The intervals between changing the filter will soon become apparent, and a regular schedule for
changing it can then be established.

Generators

There is little or no maintenance required for the generators. However, they should be kept
clean.

Every three to four weeks remove the electrical enclosure cover and inspect for dirt buildup on
the generator. Gently blow out any accumulated dirt with compressed air. Replace the covers.

Air Filter / Regulator

An air filter/pressure regulator is provided. The regulator should be set at 80-85 psi maximum.
See SMC or Parker manufacturer's data sheets provided with this manual for maintenance
procedures on this device.

Agitation Mechanism

Never adjust the height of the agitation pneumatic cylinder. This has been pre-set by
Blackstone~NEY Ultrasonics.

Float Switch Maintenance

Periodic maintenance is required for the magnetic float switch above the weir. Metal shavings
may gather on this switch over time. To perform this maintenance, wipe away, by hand, any
debris that may have accumulated. This should be done at least once a week.

18



Blackstone~NEY Ultrasonics

7.7

7.8

Routine Inspection and Cleaning

The system should be cleaned as often as operating conditions permit. Accumulations of dirt
can cause overheating and component breakdown. Dirt on components acts as an insulating
blanket, preventing efficient heat dissipation.

Performance Verification

In order to verify the proper functional performance of your system, you need a Performance
Kit (Part No. 4050114), which consists of 5 ceramic rings, 5 pencils and 1 bottle of Water
Wetter.

The procedure to follow is:

1.
2.

Fill the cleaning tank with water and add two ounces of Water Wetter.

Bring the water to operating temperature (normally 130°F - 170°F).

3. Using a pencil supplied with the kit, coat the smooth side of each of the 5 ceramic rings

8.
9.

with pencil lead. At least 95% of each ring's surface should be covered.

Place the rings; face up, in an "X" pattern in the cleaning basket. One ring should be in the
center of the basket and the others approximately 1 inch in from each corner.

De-gas the liquid in the tank by operating the ultrasonics continuously for 10 minutes.
Turn OFF the ultrasonics and allow the system to settle for 30 seconds.

Turn ON the ultrasonics and lower the basket into the tank. Start timing as soon as the
ceramic rings are immersed in the liquid.

Gently move the basket up and down approximately 1/2-inch (1 cm) for thirty seconds.

After 30 seconds, turn the ultrasonics OFF and remove the basket.

10. Compare each ring with the comparison chart below and grade the rings accordingly.

11. Add the five scores together. A minimum total score of 30 is acceptable.
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0000

7.9 Return Procedure

If you wish to have your unit repaired by Blackstone~NEY Ultrasonics:

Call the service department for approval to return the unit. A Service Technician may ask
you to perform further tests in order to establish the cause of the problem prior to giving a
cost estimate or authorizing a return. Blackstone~NEY Ultrasonics will not accept units,
which do not have either a Purchase Order Number or a Return Authorization Number.

Package the unit in its original packaging if still available, or provide sufficient packaging
to protect fragile electronic components and assemblies during shipment.

Ship the unit to Blackstone~NEY Ultrasonics, freight prepaid.
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8.

8.1

8.2

TROUBLESHOOTING AND REPAIR OR REPLACEMENT PROCEDURES

EMC Interference

This equipment generates, uses and can radiate radio frequency energy and, if not installed and
used in accordance with the instruction manual, may cause harmful interference to radio
communications.

This equipment should be installed, operated, and maintained in accordance with its instruction
manual. Any deviations may increase the likelihood of the equipment causing harmful
interference. Additionally, modifications not expressly approved by the manufacturer could
void the user's authority to operate the equipment under FCC rules. Use of any ancillary
equipment or replacement parts not expressly approved by the manufacturer could also void the
user's authority to operate the equipment under FCC rules.

If this equipment is suspected of causing harmful interference, whether it is causing such
interference can be determined by turning the equipment off and on. If this equipment is in fact
causing the interference, the user is encouraged to try to correct the interference by one or more
of the following simple measures:

» Increase the separation between the equipment and the device with which the
equipment is causing interference.

* Connect the equipment into an outlet on a circuit different from that to which it is
connected.

» Consult the manufacturer, dealer, or a knowledgeable technician for help.

Tank Heater Replacement

Follow these steps to replace a wet tank heater element:

CAUTION

Drain the tank.

ISHE

Turn off and lock out power to the system.

Using a nut driver, remove the supply wires.

/e o

Check the heater with an ohmmeter.
Unscrew heater element and remove.
Install the replacement heater element.

Replace the supply wires.

= @ oo

Reconnect power to the system.
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8.3

8.4

8.5

Agitation Roller Replacement

To remove the agitation rollers, begin with the agitation platform resting on the bottom of the
tank.

a. Begin with the bottom inside rollers that are parallel with the back of the tank. Unscrew
and remove the four (4) roller brackets.

b. Once they are removed, swing the agitation platform upward to access the large shoulder
bolts that are perpendicular to the back of the tank.

c. Move to the back of the unit and open the electrical enclosure door.

d. Remove the top inside roller brackets.

e. Replace with new rollers wherever necessary.

f. Begin reassembling all roller brackets in reverse order of above instructions.
Generator Replacement

Follow these steps to replace a generator:

Turn off and lock out power to the system.
b. Unscrew and remove the electrical enclosure panel.

c. Use a nut driver to remove the four nuts that hold the generator chassis to the white inside
wall of the enclosure.

d. Disconnect the coaxial cable at the 2-pin connector.

e. Disconnect the 3-pin connector that comes from the power source.
f. Plug the new generator's power cord into the 3-pin connector.

g. Reconnect the coaxial cable to the new generators 2-pin connector.
h. Reattach the generator chassis to its designated location.

—

Reconnect power to the system.

Matching the Proper Cable with Generator

Make sure each cable goes to its corresponding generator by matching the label on the cable
with the generator labeled with the same number.

Example: Cable labeled 3627 matches Generator labeled 3627. Cable labeled 3628
matches Generator labeled 3628 etc.

The label on the cable connection is taped to the end of that cable. The generator label is
located on the serial tag.
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8.6 Solenoid Repair/Replacement

Follow these steps to repair the solenoid:

Turn off the main water supply.

IS

Turn off and lock out power to the system.

Remove the lock ring from the solenoid valve.

/e o

Disconnect the wires in the junction box.
Replace the coil in reverse order.
Remove four screws from top of valve body and lift off top.

Replace all internal parts with parts from Kkit.

=K R

Replace the coil.

—

Replace the lock ring.
j-  Reconnect power to the system.

8.7  Pump Seal Repair
Refer to the pump manufacturers’ data sheets enclosed for information on repairing a pump
seal.

8.8  Enclosure Fan Air Filter Replacement
This is located on the right side of the enclosure. This mesh filter is placed over the enclosure
fans and helps maintain the cleanliness of the generators. To remove, slide out in an upward

direction. The frequency of replacement will depend on the cleanliness of the unit’s
environment and how often it is used.
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9.

9.1

9.2

WAYS TO ACHIEVE EFFECTIVE ULTRASONIC CLEANING

The cleaning action of almost any detergent, soap, or solvent improves through the application
of ultrasonics. The cavitation intensity achieved in the cleaning tank scrubs the surface of parts
and allows the cleaning solution to be more effective than it would be using dip, spray,
agitation or brush methods. Ultrasonics can reach into the smallest cavity or blind hole,
cleaning a part inside and out. Cleaning efficiency is dependent on several properties of the
cleaning liquid, as identified below.

Temperature

Temperature has a dramatic effect on the ultrasonic cleaning process. Changes in temperature
produce different results in different liquids. In general, an increase in the temperature results
in higher cavitation intensity and better cleaning, as long as the temperature is not too close to
the boiling point of the liquid. Temperature also has a direct bearing on the speed and
effectiveness of most chemical reactions. Water cavitates most effectively between 140°F and
160°F. A caustic/water solution, however, continues to increase in chemical cleaning
effectiveness up to its boiling point.

As a rule, all liquids should be used at temperatures at least 10°F below their boiling points.
Beyond this, however, each application may require its own unique balance between
ultrasonics, chemistry and temperature.

Some chemicals are designed especially to work at lower temperatures. Operation of these at
high temperatures can cause chemical breakdown and ineffective cleaning.

There are many cleaning chemicals that are formulated to be used only with ultrasonics.
Blackstone~NEY Ultrasonics will be pleased to provide assistance should you have difficulty
finding the best combination of chemistry and procedure for your cleaning needs. If you need
assistance, call our Applications Engineering Department.

WARNING: Take full account of the MSDS data for any cleaning chemical being
used. Operation near or above the flash point of any material is hazardous and can
cause noxious fumes.

Degassing

Liquids containing dissolved gas produce low cavitation intensity because the gas diffuses into
cavitation bubbles and acts as a cushion to the implosion of the bubble. As a result, there is no
violent implosion and no useful scrubbing effect.

Eliminate dissolved gas liquids using the following process.

1. Heat the liquid to a temperature a little higher than the planned operating temperature.
Warmer liquids cannot retain as much suspended gas as colder liquids.

2. Add a detergent or cleaner containing a wetting agent to speed up the degassing process.
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9.3

9.4

9.5

9.6

3. Operate the ultrasonics for at least 10 minutes until you can no longer see air bubbles
generated in the liquid.

Liquid Depth

Ultrasonic sound waves reflect off the sides of the tank and off the liquid surface. This
reflection behaves differently at different liquid depths. For critical cleaning applications, it
may be necessary to experiment with liquid depth in order to optimize efficiency.

Part Exposure

In order for a surface to be cleaned, it must be exposed to the ultrasonically activated cleaning
liquid. This requires proper placement within the parts basket. The most common mistakes
made, and the proper remedies for these mistakes, include the following.

e Improper placement of parts results in air pockets, where no cleaning action occurs. A part
with a blind hole traps an air bubble if the hole is facing down. Avoid this by using care in
positioning parts in the basket or by rotating the part vertically once it has been submerged.

e Overloading baskets with small parts can sometimes result in cleaning the first several
layers of parts only, while the middle layers do not see the ultrasonic effect. In general,
clean large numbers of parts a few at a time using shorter cleaning cycles.

Parts Materials

Many materials absorb sound. Generally, these materials are not suitable for ultrasonic
cleaning because they tend to absorb the ultrasonic energy and reduce the intensity of
cavitation. Ultrasonics is highly effective with metals, glasses, ceramics and many plastics. It
is less effective with fabrics, "soft" plastics, sponges or rubber. There are exceptions to this,
with a good example being the use of ultrasonics to improve the efficiency of dying artificial
fabrics.

Erosion

Over time, the scrubbing action of cavitation will wear away the surface of any object in the
tank. This is also true of the tank itself, but it typically takes many years before the effect is
serious. Softer metals, such as aluminum, are more liable to erode than hard metals such as
stainless steel. To protect your parts and equipment from untimely erosion, do not leave the
ultrasonics on or leave parts in the tank longer than necessary.
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10. RECOMMENDED SPARE PARTS LIST

10.1 Consumables (One-time use items) with Recommended Quantities

Qty. Description Part No.
2 Fuse, 600V, 10A, Time Delay 4650087
4 Fuse, 600V, 15A, Low Peak 4580195
3 Fuse, 600V, KTK, 25A 4650090
3 Fuse, 600V FRS-R, 35A 4650104
3 Fuse, 600V, FRS, 40A 4650154
3 Fuse, 600V, FNQ, 30A, 4650192
1 Contactor, 3 phase, 30A, 120VAC, Coil, DIN 4680158
1 Contactor, 3 phase, 50A, 120VAC, Coil, DIN 4680186
2 Relay, 3P2T, 10A, 120VAC, 11PIN 4680168
6 Air filter 5x6 5/8 4490121
8 Air filter 5x6 5/8 4490121
12 Air filter 5x6 5/8 4490121
12 100 micron x 20" bag filter element 4490125
10.2 Long-term Spare Parts with Recommended Quantities
Qty.  Description Part No.
1 N1000B-GHS01-120-1000/24 4251076
1 Pump Seal Kit 4880093
1 Performance Kit 4050114
1 Titration Kit 4980115
1 Screw Plug Heater, 12000W/240V 4690140
1 Screw Plug Heater, 9000W/240V 4690139
1 Screw Plug Heater, 6000W/208V or 240 v, 30 4690138
1 Liquid Level Switch, Polypropylene, 1/2” NPT 4600361
1 Oil Skimmer Belt-20” 4050133
1 Oil Skimmer motor 4490173
1 Bell Housing Impeller Seal (small) 4480094
1 Bell Housing Seal (Viton) 4800095
1 Pump Centrifugal, SS, 1/2HP, 115/230 VAC, 3500RPM 4480091
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Automated Cleaning System

Operator Touch Screen Operation Manual

MAIN SCREEN

SUMNDAY
#4: 0% PN LIFT

B4 F A

HHHHEH - DH v

FEOGERM ##

The MAIN screen displays general information and provides the basic controls for operation of
the equipment. For this reason, it is the preferred screen to be left showing most of the time.

At the top of each screen is a menu bar for accessing other screens. There are two sets of menu
bars. One for operational use which consists of the MAIN, SELECT, HEAT, CYCLE, TIME,
and MAINT menu buttons, and the other for installation setup and trouble shooting, which
consists of the MAIN, SETUP, 1/0, and CONFIG menu buttons.

In the center of the screen is the display for the current day and time, tank temperature, cycle
count down timer, and PROGRAM ## selected. On the left side of the screen is the CYCLE
START and CYCLE STOP pushbuttons, and on the right is the LIFT up and down
pushbuttons. During the process cycle, and when the lift platform is automatically agitating,
the LIFT up and down pushbuttons are deactivated, and unable to move the lift platform. If
NO is selected under RAISE BASKET AT THE END OF CYCLE? in the SETUP screen,
then the LIFT up pushbutton is enabled to raise the lift platform, after the cycle is complete.
Under this condition, zero displayed on the count down timer can be used to determine when
the cycle is finished. See the SETUP screen for more details. To change the day and date
refer to the TIME screen, to change the temperature refer to the HEAT screen, to change the
count down cycle time refer to the CYCLE screen, and to change the PROGRAM ## selected
refer to the SELECT screen.

SELECT SCREEN
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STROKE
OFF |

SOMICS [
OFF |

Use the SELECT screen to select from program 1 through 10, and place each device in its
respective mode of operation, either off, auto, or on.

Pressing the PROG NO 1selector switch changes the program selection to program number 2.
It will also cause the switch to display PROG NO 2. Further pressing of the switch will
increment the program selection through all ten recipes, and then continue to loop back through
each program.

The LOW LEVEL indicator flashes, and indicates that the liquid inside than tank is below the
normal level to operate the oil skimmer, sparger pump, ultrasonic transducers, or tank heater.
When at the correct level, the indicator will display TANK FULL.

Pressing the FILL OFF selector switch changes the mode of operation, and switch display, to
FILL AUTO. When selected, FILL AUTO will automatically fill and maintain the correct
liquid level inside the tank. Pressing the switch again will change the mode of operation, and
switch display, to FILL ON. In the on state there is no intervention by the liquid level sensor
to automatically shut off the filling of the equipment, and requires the operator to manually
place the switch into the FILL OFF state when the liquid in the tank is at the correct level.
Further pressing of the switch will continue the loop back through each state. For additional
protection, a high liquid level sensor is installed into the tank. Once the liquid inside the tank
reaches the high level, filling in all states is suspended. It is common to leave all selector
switches in auto, for operation in conjunction with the process cycle.

Pressing the SKIM OFF selector switch changes the mode of operation, and switch display, to SKIM
AUTO. When selected, SKIM AUTO will automatically turn on the oil skimmer when the liquid level
inside the tank is at the normal level for cycle operation, shown by the TANK FULL indicator in the
bottom right corner of this screen. In addition, the oil skimmer will automatically turn off while the
sparger pump is on. Pressing the switch again will change the mode of operation, and switch display,
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to SKIM ON. In the on state the oil skimmer continues to run. Further pressing of the switch will
continue the loop back through each state.

Pressing the STROKE OFF selector switch changes the mode of operation, and switch display, to
STROKE AUTO. When selected, STROKE AUTO will automatically agitate the lift platform when
required during the process cycle. Pressing the switch again will change the mode of operation, and
switch display, to STROKE ON. In the on state the lift platform will automatically lower into the
tank and begin to agitate. Further pressing of the switch will continue the loop back through each
state.

Pressing the PUMP OFF selector switch changes the mode of operation, and switch display, to
PUMP AUTO. When selected, PUMP AUTO will automatically run the sparger pump when required
during the process cycle, and leave the sparger pump on, until the lift platform has been raised at the
end of cycle, and the preset time as determined by a setting on the SETUP screen, has expired.
Pressing the switch again will change the mode of operation, and switch display, to PUMP ON. In the
on state the sparger pump continues to run. The liquid level inside the tank must be at the correct
level, shown by the TANK FULL indicator in the bottom right corner of this screen, before the sparger
pump will turn on in any state. In addition, the sparger pump will automatically turn off in any state
while the ultrasonic transducers are on. Further pressing of the switch will continue the loop back
through each state.

Pressing the SONICS OFF selector switch changes the mode of operation, and switch display, to
SONICS AUTO. When selected, SONICS AUTO will automatically run the ultrasonic transducers
when required during the process cycle. Pressing the switch again will change the mode of operation,
and switch display, to SONICS ON. In the on state the ultrasonic transducers continue to run. The
liquid level inside the tank must be at the correct level, shown by the TANK FULL indicator in the
bottom right corner of this screen, before the ultrasonic transducers will turn on in any state. Further
pressing of the switch will continue the loop back through each state.

Pressing the HEAT OFF selector switch changes the mode of operation, and switch display, to HEAT
AUTO. When selected, HEAT AUTO will automatically turn on and off the tank heater throughout
the week, and maintain the desired temperature as determined by the settings in the HEAT screens.
Pressing the switch again will change the mode of operation, and switch display, to HEAT ON. In the
on state the tank heater continues to maintain the desired temperature, regardless of the weekly timer
settings. The liquid level inside the tank must be at the correct level, shown by the TANK FULL
indicator in the bottom right corner of this screen, before the tank heater will turn on in any state.
Further pressing of the switch will continue the loop back through each state.
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HEAT SCREEN
(First)

TEMPEEATURE SETTIHGZ

FHH#

F

Use the first HEAT screen to review and set the temperature of the process solution.

Touching the TEMPERATURE SETTING: numeric pick box causes a numeric keypad to pop

up on the screen. Enter the desired temperature set point in degrees Fahrenheit.

Press the MORE menu button to go to the second HEAT screen, and set up the weekly timer

for heating the tank. See the instructions on the following page for more details.

HEAT SCREEN
(Second)
- HEAT O TIME HERT OFF TIME
SUMDAY - #4 . | O #4 . | O
MOMDAY - #4 . | O #4 . | O
TUESDAY - #4 . | O #4 . | O
WEDOMESDAY #4% . | O# #4 . | O#
THURESDAY ! #4% . | O# #4 . | O#
FEIDAY : #4% . | O #4 . | O#
SATURDAY ! #4% . | O #4 . | O#
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Use the second HEAT screen to automatically turn on and off the tank heater throughout the
week.

Touching a numeric pick box causes a numeric keypad to pop up on the screen. Using military
time, enter the hours in the left column and minutes in the right column, for both the HEAT
ON TIME and the HEAT OFF TIME for each day of the week. The tank heater will
automatically turn on and off at these pre-determined times, after the HEAT AUTO state has
been chosen, the current day and time has been set, and the liquid in the tank is at the normal
level for operation of the heater. See the instructions for the SELECT and TIME screens for
more details.

CYCLE SCREEN

PREOGREAM FEELVIEL

STROKE TIME: ##:0#
SOMICS TIME: &4 0#
SPARG TIME: ##: o
MUMBER OF CYCLES:  ##
STROKE WITH SOMICS:  YES

Use the CYCLE screen to review and set process times and parameters.

The program number selector switch, in the middle on the right side of the screen, indicates
which program is being reviewed. Pressing the PROG NO 1 switch changes the PROGRAM
REVIEW selection to program number 2. It will also cause the switch to display PROG NO
2. Further pressing of the switch will increment the PROGRAM REVIEW page through all
ten recipes, and then continue to loop back through each program.

Press the EDIT pushbutton to edit the program recipe being displayed. See the instructions on
the following page for more details.
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CYCLE SCREEN
(Program Edit)

PEOGREAM 1 EDIT

STEOKE TIME: | ##:. | 6#

SOMICS TIME: | #%: | B#

SPARG TIME: | ##. | O¥
MUMEER 0OF CYCLES: #H#
STEOKE WITH SOMICS: TES

Touching a numeric pick box causes a numeric keypad to pop up on the screen. Using standard
time, enter the minutes in the left column and seconds in the right column, for STROKE
TIME:, SONICS TIME:, and SPARG TIME:.

The NUMBER OF CYCLES: value is only used if the STROKE WITH SONICS: pick box
is selected as NO. Then it is used to determine how many times to repeat the process of
agitating the parts basket without ultrasonic transducers turned on, followed by running the
ultrasonic transducers without agitation. Touch the NUMBER OF CYCLES: numeric pick
box to bring up a numeric keypad on the screen, and enter the number of times to repeat the
above steps.

Touch the STROKE WITH SONICS: pick box to toggle the selection between YES and NO.

With YES selected and after CYCLE START has been pressed, the following process steps
will take place. It is assumed that all required devices have been placed into auto. See the
SELECT screen for more details.

STEP:
1. The lift platform lowers the parts basket to the bottom of the tank.
2. The lift platform agitates the parts basket, and the ultrasonic transducers turn on, for the

selected program STROKE TIME: and SONICS TIME: preset values.

3. When the STROKE TIME: has expired, the lift platform lowers the parts basket back to the
bottom of the tank.
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4.

When both the STROKE TIME: and SONIC TIME: have expired, the sparger pump will run
for the selected program SPARG TIME: preset value.

When the SPARG TIME: expires, the lift platform will raise above the liquid, if the RAISE
BASKET AT THE END OF CYCLE? sclection is YES, otherwise the operator must
manually raise the basket. See the SETUP screen for more detail.

The sparger pump will turn off after the lift platform has been raised, and the RUN PUMP AT
END OF CYCLE FOR? time has expired. See the SETUP screen for more details.

With NO selected and after CYCLE START has been pressed, the following process steps
will take place. It is assumed that all required devices have been placed into auto. See the
SELECT screen for more details.

STEP:
The lift platform lowers the parts basket to the bottom of the tank.

The lift platform agitates the parts basket for the selected program STROKE TIME: preset
value.

When the STROKE TIME: has expired, the lift platform lowers the parts basket back to the
bottom of the tank, and the ultrasonic transducers turn on for the selected program SONICS
TIME: preset value.

After the SONICS TIME: has expired, steps 2 and 3 are repeated for the NUMBER OF
CYCLES: preset value for the selected program.

When the above steps are completed, the sparger pump will run for the selected program
SPARG TIME: preset value.

When the SPARG TIME: expires, the lift platform will raise above the liquid, if the RAISE
BASKET AT THE END OF CYCLE? sclection is YES, otherwise the operator must
manually raise the basket. See the SETUP screen for more detail.

The sparger pump will turn off after the lift platform has been raised, and the RUN PUMP AT
END OF CYCLE FOR? time has expired. See the SETUP screen for more details.
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TIME SCREEN

OAY AMD TIME SETTIMG
SUMDRY
#4# . | O HrM

Use the TIME screen to review and set the current day and time.

Touch the day pick box to increment through each day of the week. For example, touching
SUNDAY will change the current day to MONDAY. Touch the hour and minutes pick box to
bring up a numeric keypad on the screen, and enter the current time. Touch the AM/PM pick
box, to toggle the selection from AM to PM. The settings are also shown on the MAIN screen.

FILTER SCREEN

1.0

(Maintenance)

CHAMGE FILTER AFTER:

HCCUMULATED FILTEE TIME: ###: 9%

#H## HES
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Use the FILTER screen to review how long the sparger pump has been running since the last
filter change, and set when the display is to notify the operator that the filter needs servicing.

Touching the CHANGE FILTER AFTER: numeric pick box causes a numeric keypad to pop
up on the screen. Enter the estimated time, in hours, between filter changes. After the
ACCUMULATED FILTER TIME:, displayed in hours and minutes, reaches this value, the
CHANGE FILTER message displays, or if the cycle is running, immediately at the end of the
cycle. The message will continue to be displayed at the end of every cycle thereafter, until the
ACCUMULATED FILTER TIME: is reset by pressing the REST pushbutton.

See the MESSAGE BANNER for more details about the pop up messages.

SETUP SCREEN
(Maintenance)

FAISE BRASKET AT EHD OF CHCLEY YES

FUM FUMF AT EMD OF CYCLE FOR? | ## MIN

Adjust the SETUP screen parameters before using the equipment. Determine if a manual lid
will be used, and how long the sparger pump needs to run, between process cycles, to correctly
filter the cleaning tank.

Touch the RAISE BASKET AT THE END OF CYCLE? pick box, to toggle the selection
from YES to NO. If YES is selected, then at the end of the cycle, the lift platform raises, and
brings the parts basket above the liquid. If NO is selected, then the lift platform must be
manually raised at the end of the cycle. If alid is used during processing of parts, selecting NO
insures that the lift platform doesn’t raise the parts basket into the lid.

Touching the RUN PUMP AT END OF CYCLE FOR? numeric pick box causes a numeric
keypad to pop up on the screen. Enter, in minutes, the time that the sparger pump will continue
to run after each process cycle, and continue to filter the cleaning tank.
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