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eraterjet Systems SECTION 1
INTRODUCTION
1 SL-IV Waterjet Pump General Information
The Streamline SL-IV Waterjet Pump, maintains the level of component
reliability and ease of installation and maintenance that have made the
Streamline waterjet pumps the standard of the industry for both water and
Hydrobrasive™ applications.
The SL-IV Waterjet Pump uses low pressure water, which meets certain quality
requirements, and increases the pressure up to 4,136 bar (60,000 psi) for ultra-
high-pressure waterjet cutting, hydrobrasive cutting, cleaning, surface
preparation, etc.
This manual provides information for installation, operation, and maintenance
of the SL-IV Waterjet Pump.
Basic configurations of SL-IV intensifier pumps discussed in this manual are
listed in Table 1-1 below.
TABLE 1-1. Model Data- SL-IV Waterjet Intensifier Pumps
Motor Plunger Quantity
Horsel.)ower ] and. Diameter Frame Redundant
Rating Intensifier (inches) Dim “L?” Obtion
Model = HP Water = 7/8 1-1/8 o ches) Avilable?
Hp Kw Max Oper (0.875”) (1.125”) )
Pressure [22 mm] @ [29 mm)]
30 22 SL-IV 30+ (psi) 2 - 67.75 Yes
50 37 SL-IV 50+ 2 - 67.75 Yes
60 45 SL-IV 60+ 2 - 77.75 Yes
75 56 SL-1V 75+ 60,000 - 2 77.75 Yes
100 75 SL-IV 4 - 77.75 No
100D
100 75 SL-IV 100S - 2 77.75 Yes
1.1 Physical Description

The waterjet pump is equipped with one or two hydraulically operated
intensifiers, one or two liters of high pressure attenuator volume, a
motor/hydraulic pump assembly, an electric starter panel, control sensors,
solenoids and logic, control interface panel, a low pressure water booster pump,
and a low pressure water filter.

The high pressure system is conveniently mounted on a drip pan. All service
components are easily accessible from at least two sides simplifying
maintenance. The entire high pressure system can be removed from the rest of
the unit quickly for maintenance and serviceability.

Page 1-1 49831878
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Image: 49831860
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1.1.1 Standard Equipment

Following is an overview of the standard equipment for the SL-IV Waterjet
Pump:

e Variable displacement, pressure compensated hydraulic pump

e Water pressure booster and filtration system with 10-micron double-length
filter

e High efficiency heat exchanger in independent recirculation pump circuit
e Stand-alone unit with built-in motor starter (wye delta or across the line).
e High pressure safety dump valve

e Dual pressure compensator

e 1 or 2 liters of high pressure attenuator volume

e Microprocessor control with diagnostic capability

e Water inlet shut-off valve

e Booster pump

e Integral water and oil drip pans

e Electrical remote control interface

Page 1-2 49831878



%MTWaterjet Systems SECTION 1

INTRODUCTION

1.2

1.2.1

Functional Description

The SL-IV Waterjet Pump meets the automotive and industrial markets needs of
low to high volume production of water jet pumps. The maximum HP water
pressure is limited by a hydraulic relief valve that is factory certified and sealed.
No HP rupture disk is required.

HP water is produced by an intensifier consisting of two HP water cylinders
mounted to a hydraulic cylinder. Ceramic plungers (2 per intensifier) attach to
the hydraulic piston and extend into each HP cylinder. With two intensifiers
mounted on one SL-IV frame, both may operate simultaneously (dual) or one
may serve as stand-by for the other (redundant). Piston travel is sensed
electronically by proximity switches which control hydraulic flow to/from the
double-acting hydraulic piston/cylinder.

Refer to Table 1-2 for HP water performance limits for various power levels of
SL-IV waterjet pumps.

TABLE 1-2 HP WATER PERFORMANCE-
SL-IV WATERJET INTENSIFIER PUMPS
55,000 psi 60,000 psi
Horsepower Orifice Size  Flow Rate Orifice Size Flow Rate

(inches) (gpm) (inches) (gpm)
30 0.011 0.60 0.010 0.52
S0 0.014 0.98 0.013 0.88
60 0.015 1.12 0.014 1.02
75 0.017 1.44 0.016 1.33
100 0.020 2.00 0.019 1.88

The recirculation hydraulic loop for cooling and filtering oil runs continuously
whenever the motor is running.

Functional Features

Following is a list of SL-IV Waterjet Pump features:
e 4,136 bar (60,000 psi) operating pressure

e Electronic reversing

e 24 vdc safety control

e Standard high pressure water leak detection

e Standard dual pressure control facilitates hole piercing and kiss cut
applications

o Exclusive long slow stroke

e Cartridge type hydraulic seal

e Low pressure water booster pump and filtration
e Reduced cooling water requirements

e Choice of English, German, Spanish, Swedish and Italian readouts as
standard

o Meets CE requirements

Page 1-3 49831878



eraterjet Systems SECTION 1

INTRODUCTION

1.3

1.3.1

1.3.2

1.3.3

Worldwide Product Support

The KMT Waterjet Systems Service Department serves the customer, by
providing:

e Supervision of equipment installation, start up, and training for the number
of days specified in the quotation, and per approved project. Additional time
requested will be invoiced on a per diem basis, plus travel and normal living
expenses.

e Field Services: on-site technical support is available on request. These
services are invoiced on a per diem basis, plus travel, and normal living
expenses.

o Technical Assistance: the Service Department is available for technical
assistance by phone.

e Training: the Service Department conducts periodic training sessions at
KMT Waterjet designated training locations. On-site training is also
available.

Service Department

To contact the KMT Waterjet Service Department:

USA: Customer Service Manager Europe: Technical Manager

KMT Waterjet Systems KMT Waterjet Systems GmbH

P.O. Box 231 Wasserstrahl-Schneidetechnik

635 West 12th Street Auf der Laukert 11

Baxter Springs, KS 66713 D-61231 Bad Nauheim

USA Germany

Phone: (620) 856-2151 Phone: 49-(0)6032-997-117

Fax: (620) 856-5050 Fax: 49-(0)6032-997-270

Email: wj_servicewkmtwaterjet.com Email: order.service@kmt-waterjet.com

Spare Parts

KMT Waterjet maintains a well stocked Spare Parts Department staffed by well
trained knowledgeable personnel. Emergency shipment is available.

Contact the Customer Service Department of KMT Waterjet.

Questionnaire

The following equipment and service manual questionnaire will provide
information to allow us to serve you better. Please complete them at your
convenience and return to the applicable Customer Service Department as
shown above.

Page 1-4 49831878



eraterjet Systems SECTION 1
INTRODUCTION

EQUIPMENT AND SERVICE MANUAL QUESTIONNAIRE
We have just installed a new SL-IV Waterjet Pump at your location. We are interested
in your initial impressions of the unit and its installation. Please take a few moments

and answer the following questions.

1. General Appearance

Was unit received in good condition? O Yes 0O No
Comments:
2. Is the unit a convenient size? 0 Yes 0O No
3. Controls
a. Are the controls user friendly? O Yes 0O No
b. Is the unit easy to operate?
Comments: O Yes [ No
4. Performance
a. Does the unit perform smoothly and meet your expectations? O Yes 0O No
Does the unit run quietly?
Comments: O Yes 0O No
5. Did installation and start-up go smoothly? O Yes 0O No
Comments:

6. What feature(s) do you consider the most significant with this unit?
Quiet Operation
Appearance
Performance (Operation)
Repair/Maintenance

Other

7. What areas need improvement?
Appearance
Servicability
Performance

Other

Page 1-5 49831878
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INTRODUCTION

Manual Organization

1. Does the table of contents help you find topics easily? Yes [0 No
Comments:

2. Is the information well organized? Yes [ No
Comments:

3. Is the page layout suitable for the material being presented? Yes [ No
Comments:

Graphics

1. How do you rate the quality and quantity of the photos/illustrations? Yes [ No
Comments:

Text

1. Does the information in the manual adequately explain how to Yes [ No
operate and service the equipment?
Comments:

2. Are there paragraphs or procedures you feel need clarification? Please Yes [0 No
identify them by page number and add your comments.
Comments:

3. Is there anything you would add or delete from the manual to make it Yes 0O No
more useful?
Comments:

4. Is there any information that should receive more emphasis? Yes 0O No
Comments:

Name: Title:

Company

Address:

49831878
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INTRODUCTION

1.4 Safety

Safety procedures and safe practices must be followed during installation,
operation, and maintenance of the waterjet pump. In this section we have
provided label and sign descriptions used in this manual, as well as
recommended safety procedures.

1.4.1 Labels and Abbreviations

The following describes hazard classifications of the waterjet pump.

Indicates the presence of a hazard, which can cause
A CAUTION personal injury, or property damage if the caution
instruction is ignored.

Indicates the presence of a hazard, which can cause
A WARNING severe personal injury, death, or substantial property
damage if the warning instruction is ignored.

High pressure waterjet can cause eye injury. Wear eye
protection when operating or working near machine.
(ISO 3021)

Hazardous noise can cause hearing loss.
Wear ear protection when operating or working near
machine.

Hazardous voltage within can cause injury or death.
Disconnect and lockout main power before opening

>

cabinet.
(ISO 6010)
| Start/Control Power On
O Stop
Hot Surface inside. Do not touch.
(ISO 1024)

Do not operate with guard removed. Replace Guard
before operating machine.

(ISO 6060)

Page 1-7 49831878
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Rear of Waterjet Pump
e HP Water "OUT"

e Plant Air "IN"
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e Cooling Water "OUT"
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eraterjet Systems SECTION 1

INTRODUCTION

1.4.2 Safety Procedures

Safety procedures must be observed while working on the pump, or any high
pressure part of the installation. Service should only be performed by
qualified personnel.

The high pressure water, 4,136 bar (60,000 psi) in waterjet cutting systems
should not be a cause for concern. Users must have due respect for these
pressures and use proper SAFETY PROCEDURES and SAFE WORK HABITS.

Everyone associated with the waterjet cutting system must realize that the
force of the waterjet cutting stream can penetrate many dense or strong
materials.

Keep all untrained people away from the waterjet cutting area. Use barriers
or partitions if needed.

Safety glasses must be worn at all times in the waterjet cutting area.

All EMERGENCY STOP buttons must be checked periodically. The normal
operating position is pulled out.

To check: turn on power and activate the EMERGENCY STOP buttons by
pushing them in to see if the power goes off. Each device should be checked
on a specified schedule. Each time the device is checked, it must function or
be replaced before operating the system.

Apply High Purity Goop (P/N 10084440) to all threaded high pressure
connections. All tubing, fittings and bolted connections should be torqued to
recommended values. Do NOT attempt to tighten or loosen a HP water fitting
when the circuit is pressurized, see High Pressure (HP) Piping Safety.

All high pressure leaks must be repaired immediately.
Inspect all equipment on a scheduled basis.

Before performing any maintenance on the unit, MECHANICALLY LOCK
THE MAIN CONTROL POWER OFF, and assure the high pressure has been
bled off.

If steam or fog is noticed inside the clear top cover, this indicates a high
pressure leak. Turn off intensifier and bleed pressure before lifting the cover.

Pressing the emergency stop button turns off the control power to the
intensifier, stops the intensifier pump, and bleeds high pressure water
through the dump valve. Depressurization of the high pressure system can
be heard when the dump valve opens as a loud hissing that fades quickly as
the pressure drops.

Page 1-9 49831878
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WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

Never do any work on the unit without making sure the
electrical panel disconnect is locked out with a padlock in
the OFF position.

Never work on any high pressure component, or loosen any
high pressure fittings without first bleeding the system and
assuring there is no high pressure water present.

Make sure the safety devices are operational. To panic stop
the pump and bleed the high pressure, the EMERGENCY
STOP buttons must be pushed in. The system pressure
dump valves must be open.

Do not attempt to touch or be exposed to high pressure
water. The high pressure water will penetrate all parts of
human body without exception.

The liquid stream or material ejected by these extreme
pressures can injure or kill.

Do not operate the intensifier with any of the covers opened
or removed.

Page 1-10 49831878
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1.4.3 High Pressure (HP) Piping Safety

High pressure piping must be installed without torsional or bending stresses.
Proper supports and guides must be provided. 9/16” outside diameter HP
tubing and fittings are recommended between the pump and the cutting
station. This large tubing size will reduce vibration, strain and motion between
the pump piping and the cutting area. The larger piping diameter also reduces
pressure drop, and pressure pulsation.

WARNING

WARNING

WARNING

WARNING

WARNING

Do not try to repair a leak in a HP water fitting when it is
pressurized. Always shut off the power and bleed the HP
water before doing maintenance on HP components. Weep
holes are provided to release HP water if leakage occurs at a
sealing surface. If a fitting is loosened with HP water
present, a jet of HP water will exit the nearest weep hole
with possible hazardous results.

Use extreme caution when handling high pressure
equipment. Possible failure from fatigue cracking or over-
pressurization can result in a hazardous high pressure
leak, or component failure.

A flexible '4” HP tube (whip) is frequently used on the
cutting system to allow cutting nozzle movement. Supports
and guides for the whip must be used, anti-vibration
fittings and proper support must be provided to prevent
failures from external loads (non-water related stresses).

When tightening or loosening HP connections, always use a
supporting wrench to avoid bending forces or stress on the
connection. Do not exceed recommended torque values

High pressure piping and fittings designed to 4,100 bar
(60,000 psi) must always be used. Failure to do so may lead
to catastrophic component failure, which can cause
equipment damage, injury or even death.

Page 1-11 49831878
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1.4.4 Emergency Medical Treatment

An information card to aid treating a waterjet injury is included in the binder of

each manual. The card is shown below. Contact the address shown for
additional cards.

(Front Side)

Medical Alert

This card is to be carried by personnel working with
high pressure waterjet equipment. Obtain medical
treatment immediately-for ANY-high.pressure waterjet
injuries.

KMT Waterjet Systems
P.O. box 231, 635 West. 12" Street
Baxter Springs, KS 66713
(620) 856-2151

(Back Side)

This person has been working with water jetting at pressures to
55,000 psi (374MPa, 3740 bar, 3867 Kg/cm?) with a jet velocity
of 3,000 fps (914 mps). Foreign material (sand) may have been

injected with water. Unusual infections with microaerophilic
organisms occurring at lower temperatures have been reported,

such as gram negative pathogens as are found in sewage.

Bacterial swabs and blood cultures may therefore be helpful.
This injury must be treated as an acute surgical emergency and

be evaluated by a qualified surgeon. Circulation may be
compromised, therefore, DO NOT APPLY HEAT TO
INJURED PART. For first aid: (1) Elevate injured part (2)
Antibiotics (3) Keep injured person NPO.

Page 1-12 49831878
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INSTALLATION

2.1

2.1.1

Section 2 INSTALLATION
Installation

The installation, start-up, operation, and maintenance of the SL-IV Waterjet
Pump requires complete reading and study of this manual to understand the
system in detail.

Installation Overview

Read the manual and become familiar with the operation of each component
and its nomenclature.

Understand the complete system and its function before operating it.
Safety procedures and safe practices must be followed during installation,
operation, and maintenance of the SL-IV Waterjet Pump.

Buyer Obligations

Equipment installation requires cooperation between the user and KMT
Waterjet Systems. If on-site support is requested, the KMT Waterjet Service
Department will require the following tasks be accomplished before arrival at
the customer site:

e The waterjet cutting equipment should be uncrated, positioned and leveled,
with electrical and fluid services brought to the unit.

e Provide and install power drops with fused disconnects sized to the
equipment power requirements.

e Provide and install pneumatic drops with manual shutoff valves.

e Provide all mounting and support brackets and hardware for high pressure
tubing runs.

e Provide and install water conditioning equipment necessary to meet water
purity requirements. Provide and install manual shutoff valves.

e Provide and install necessary cooling water inlet/outlet, and drain water
connections to the intensifier pump, and/or cutting equipment and manual
shut-off valves.

e Provide suitably located and sized drains and proper disposal of waste
water.

e Provide, install and connect wiring between the intensifier pumps, and the
cutting station control system.

o KMT Waterjet supplies a pre-filled hydraulic system. If fluid is low or empty
due to leakage during transit, the system must be filled per specifications.

July 2002 p- 2-1 49836216(Rev 2)
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INSTALLATION

2.1.2 Seller Obligations

If KMT Waterjet Service is requested, the following tasks will be the
responsibility of the KMT Waterjet technician at installation.

Insure site preparation is satisfactory.

Remove internal strapping and blocking material.

Insure that power is connected prior to equipment turn on.

Insure that connections have been made for water and pneumatic service.
Test motor rotation direction and correct if necessary.

Power up and check out pump for proper operation.

Set booster pump discharge pressure.

Perform leak check on high pressure plumbing.

Train maintenance personnel in the performance of maintenance and repair
procedures.

2.2 Installation Requirements (Utilities)

Environment: The SL-IV Waterjet Pump must be installed indoors.
Ambient conditions must not exceed maximum
specifications.

Moving: The SL-IV Waterjet Pump has provisions to be moved

with a forklift. Check weight specifications.

The waterjet pump is top heavy. Avoid situations that

A (/\URN[6]NM could result in the equipment overturning

A W/N=IN[INfell personnel, and must meet national and local electrical

_ Electrical connections must be made by qualified

codes.

2.2.1 Equipment Location/Environment

Space Requirements:

There should be a minimum of 900mm (36 inches) clearance on all sides
of the pump to facilitate service.

Electrical Wiring:

Power supplied to the pump must be in accordance with national and
local electrical codes. See specifications or requirements.

Insure that the service voltage and ampacity are proper for this SL-IV
Pump. Voltage fluctuations in excess of +/- ten percent of nominal
voltage may damage the SL-IV Pump. Refer to Section 11,
“Specifications”.

July 2002
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Control Wiring:

Wiring for remote control of the pump must be in accordance with
national and local electrical codes. The SL-IV Waterjet Pump has a 24vdc
electrical control system and has provisions for remote operation in the
pump control panel.

2.2.2 Service Connections
Cooling Water IN/OUT:

Supply piping must be properly sized to handle the necessary flow, and
pressure. Piping must meet national and local piping codes.

If municipal or well water is used for cooling, insure that the supply will flow a
minimum of 3 gallons per minute at a minimum of 30 PSIG under maximum
usage conditions.

If a plant chilled water system is used for cooling, insure that there is a
minimum of 30 PSIG pressure differential between the facility supply and
discharge plumbing. Installation of an in-line pressure boosting pump may be
necessary to provide adequate cooling flow.

Cutting Water IN:

Supply piping must be properly sized to handle the necessary flow and
pressure. Piping must meet national and local piping codes.

Prior to operation, insure that the cutting water meets minimum standards
listed in Section 11 “Specifications”. Operation without proper water quality
will shorten the life of certain intensifier parts and void their warranty.

Use only plastic or copper plumbing from the cutting water source to the SL-IV
pump cutting water supply filter.

Thoroughly purge the cutting water supply plumbing prior to connecting to the
SL-IV pump.

HP Water OUT:

Properly rated, sized, and well supported high pressure (HP) piping must be
connected to the pump.

If new HP discharge piping is installed, all burrs that might come loose must be
carefully removed, and the tubing sections should be purged with compressed
air prior to assembly. Further, it is strongly recommended that the HP piping
be purged under high pressure operating conditions, using a large, cheap
orifice. Contamination from the HP piping will be released when the tubing
expands under pressure. If the HP piping is not purged, expect to have early
orifice failures.

All stainless steel parts should have High Purity Goop (P/N 10084440) applied
to the treads and contact surfaces prior to assembly. Do NOT USE ANY OTHER
ANTI-SEIZE COMPOUND. Failure to use High Purity Goop will result in galling
of the parts, and will generally render them unusable. Do not use HIGH PURITY
Goop on ANYTHING but stainless steell

July 2002 p- 2-3 49836216(Rev 2)
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Drain:

Cutting water released in the pump is discharged from the drain port and must
be piped to an appropriate location (i.e. sewer line). Piping must meet national
and local piping codes.

Compressed Air:

The facility air connection to the SL-IV Pump should provide clean, dry air at 85
PSIG. Air usage is minimal, that is, far less than 1 SCFM.

H.P. WATER OUT

PLANT AIR IN

COOLING WATER IN

COOLING WATER OUT

CUTTING WATER IN

DRAIN

EEENE GG

0878 & 78

\ Figure:

=~ Title:  SERVICE CONNECTIONS
Image: 05118146
Drawing: 05039888 rev6
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2.2.3 Tools and Equipment

HP Tube Coning and Threading Procedures

Determine Tube Length - Measure, the distance (L), between the fittings, then
add two times the tube engagement length in the following table. Cut tubing to
length and deburr.

High-pressure piping and fittings rated for 4,138 bar
_ﬁ (60,000 psi) must be used. Failure to do so may cause
WARNING . . .
component failure causing equipment damage, personal

injury, or death.

\ L =

D Tube Length = L + 2fL .y

Image: 05119524
Drawing: HP TUBING rev ——

HP Tube Diameter Engagement Length
(inch) (EL) mm (inch)
1/4" 12.7 (0.50)
3/8" 17.5 (0.69)
9/16" 21.3 (0.84)
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Cone and Thread Tube
Cone and thread both ends of the tube per following diagram and
procedure.
09"
o
+0 D
— 2 ©
Cone and Thread Dimensions
O.D. Size I.D. size D (max) L (max) Thread
mm (inch) mm (inch) mm (inch) mm (inch) NF-LH
6.35 (1/4") 2.11 (0.083) 3.58 (0.141) 14.3 (0.562) | (1/4"-28)
9.52 (3/8") 3.18 (0.125) 5.56 (0.219) 19.1 (0.750) | (3/8"-24)
14.27 (9/16") 4.78 (0.188) 7.14 (0.281) 23.8 (0.938) | (9/16"-18)
July 2002 2.6 49836216(Rev 2)
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To cone the tubing, use the following figure as reference.

Cone and Threading Tool

5 e = M

Item Description

il

— ’*7*77[4771‘?]

Image: 05111323
Drawing:

rev

(1) Cutter Handle

(4) Cutting Blades (5) Collet

(2) Cutter Support (3) Feed Nut

(6) Housing

(7) Gland Nut

Tube Size (inch) 1/4” 3/8” 9/16”
A mm (inch) 3.30 (0.13) 4.07 (0.16) 7.11 (0.28)
Coning Tool (IR Part) 10079556 10097418 10079663
Threading Tool (IR Part) 10079697 10097434 10097442

July 2002
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Coning

e Place appropriate size coning tool in vise so that lubricant can flow to
cutting blades (4).

o Set feed nut (3) location as shown in dimension A.

e Slide tubing through collet (5) until end contacts cutting blades (4) and
tighten gland nut (7) just enough to slightly grip tubing.

e Turn feed nut (3) counterclockwise to back cutters away from tubing, and
tighten gland nut (7) with wrench.

e Apply cutting oil through coning tool opening. A medium weight cutting oil
having high sulfur content is recommended. Use cutting oil freely
throughout the cutting operation.

e Turn feed nut (3) clockwise until cutting blades (4) contact end of tubing.

e Rotate cutter handle (1) in clockwise direction while simultaneously turning
the feed nut (3) in a clockwise direction at a rate to assure that the cutting
blades (4) are taking a light cut at all times.

e Continue rotating cutter handle until feed nut bottoms on housing (6), then
rotate cutter handle several more revolutions to face-off end of cone.

e Unscrew feed nut (3), and remove the blade spindle (2) from the coning tool.
Loosen the collet, slide the tubing (8) into the housing (6) until it extends
approximately 100mm (4 inches) then retighten collet.

Threading

Place appropriate size threading tool on coned end of tubing, apply pressure to
start cutting action and rotate die holder counterclockwise until threads are cut
per cone and thread dimension table.
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HP Tube End Connection - Regular

The following type of connection is for general applications, where the only load
on tubing is due to internal pressure.

1. Slip gland nut (2) on tubing (1) as shown and lubricate thread with High
Purity Goop. Thread collar (3) on tubing until one to two threads are
exposed between collar item (3) and tube cone.

2. Lubricate male threads of gland with High Purity Goop. Insert tubing in
fitting, engage gland nut and tighten finger-tight.

3. Tighten gland to specified torque as given in the torque table specifications.

Image: 05111331
Drawing: rev
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HP Tube End Connection - Antivibration

The following type of connection must be used when tubing is subjected to
vibration, rotation, movement, and side loads (i.e. whip tubing). Lubricate
threads as above.

_ Do not depend on end connection to take load alone. Proper
A WARNING .. . .

piping support and guide must be provided.

1. Slip gland nut (2) and collet (4) on tubing (1), thread collar (3) until one to

two threads are exposed between collar and tube cone.

2. Lubricate male threads of gland nut with High Purity Goop. Insert tubing in
fitting, engage gland nut and finger tighten.

3. Tighten gland nut to the specified torque according to the table of
Recommended Torque Values in this section.

COLLET

GLAND NUT

@\

COLLAR

| Image: 05111349 |
Drawing: rev

H.P. TUBING
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Section 3 OPERATION

3 SL-IV PUMP OPERATION-

Note: all operational control functions for this KMT Waterjet SL-IV pump
are provided by the motion / cutting table / box OEM. For a description
of the KMT Waterjet model SL-IV pump sensors and solenoids, see
Section 8: ‘Electrical Systems’.

This section is devoted to an explanation of the SL-IV+ control logic and
operators interaction with it. The SL-IV+ has comprehensive fault
detection and troubleshooting logic in the control, and allows operator
control of the sensitivity of the overstroke detection in order to optimize
the logic for specific operating conditions. The operator functions and
warnings programmed in the control of this intensifier offers an
unprecedented and comprehensive view of the operating parameters,
impending faults, shutdown faults, and suggested remedies. The
operator’s interface is through a touch sensitive control display on the
control console where several menu screens can be selected for various
purposes. The screens and their use are explained in this section. The
pages following will explain the functions available in the control and
how to select and use them.

Following is an explanation of the functions of the control logic, including
the start-up sequence.

e The intensifier is equipped with a booster pump output pressure
switch. Seven seconds after the intensifier is started, the switch is
monitored. If the switch opens, a warning is issued (message and
flashing red light). If the condition persists for 30 consecutive
seconds, the intensifier is shut down.

e The intensifier is equipped with an inlet cutting water pressure
switch. If the switch is not closed, the intensifier will not start and a
warning is issued (message and red flashing light). After the
intensifier is started, if the switch opens, the same warning is issued.
If the condition persists for 20 consecutive seconds, the intensifier is
shut down.

e The intensifier is equipped with separate total hour and maintenance
hour meters for intensifier one and intensifier two. The operator can
reset both maintenance meters. Both total meters can be set to any
value via a password protected configuration screen. Without access
to this screen, the hour meters can not be reset or changed.

e The Intensifier is equipped with a maintenance function to allow the
user to set the plunger in either the left or right position for ease of
maintenance.
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e Overstroke (no longer called Leak) shutdown level is adjustable
between 30% and 120% of full capacity. The overstroke warning
level is automatically set 10% below the shutdown level set by the
operator. Overstroke warnings, pending shutdowns and shutdowns
are issued in three types, left, right and intensifier. An intensifier
warning or shutdown indicates that the intensifier is shifting too fast
in both directions and would point more towards a problem with the
orifice or plumbing rather than check valves or seals. If a left or
right shutdown occurs, the display tells the operator which parts are
suspect. Sometimes, especially if the intensifier is running near full
capacity an intensifier shutdown can be displayed when it is actually
caused by a left or right fault. This can be diagnosed further by
turning the operating pressure down and watching the Alarms
screen, which displays all alarm occurrences.

e Real-time running capacity and stroke rate are shown on the
display.

e A resettable stroke counter for both intensifier one and intensifier
two are provided on the display.

e The part numbers for both the PLC and display logic along with the
software revision number running on the machine are shown on the
Maintenance Screen.

e The PLC monitors the motor overload relay and displays a message
when the overloads trip. The overloads will now be set on automatic
reset rather than manual so the enclosure does not have to be
opened to reset them.

e The display will give a message (motor feedback failure) if the start
relay does not close at start-up or opens due to fault.

e The start-up sequence will depend on the circumstances.

(1) Standard machine-start up after machine has been E-
stopped: Safety dump valve will be open. It will close 3 seconds
after the intensifier begins stroking. The pump will be held in
low pressure for 20 seconds after motor is started after which
pressure will go to high if high is selected, otherwise will stay in
low.

The purpose for this is to allow entrapped air to be bled from any
HP cylinder that has been maintained to avoid hot air burning
the plunger seals.

(2) Standard machine-start up after normal stop: Safety dump
valve will be closed, pump will be held in low pressure for 20
seconds after motor is started, after which the pressure will go to
high if high is selected, otherwise will stay in low. The purpose
for this is to allow entrapped air to be bled from any HP cylinder
that has been maintained to avoid hot air burning the plunger
seals.
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(3) Machine equipped with HP transducer-start up after E-stop:
same as (1) above.

(4) Machine equipped with HP transducer-start up after normal
stop: If pressure is allowed to bleed through orifice to below
1,000 psi, dump valve will open and start up will be like (1)
above, if pressure is not allowed to bleed, start up will be as (2)
above.

e The display screen will always default to the Run screen after being
on any other screen more than 5 minutes.

e If the intensifier is equipped with a HP transducer, the displayed
pressure can be shown in psi or Bar. Recalibration of the transducer
is automatic and does not require operator input.

e If the intensifier is equipped with an hp transducer, another level of
overstroke protection is obtained by shutting down at the warning
level if the pressure is less than 3,000 psi.

e The display saves the last 100 alarm shutdown messages, which can
be viewed with times, dates and message contents.
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MAIN MENU Scroll up and down to page through the various screens
and press ENTER to select desired screen

MAIN MENU

RUN

PRESS CONTROL
SET—UP

STROKE RATE
HOURS

ALARMS
ALARM HISTORY
CONFIGURATION

MAINTENANCE
LANGUAGES

Run Screens -(4) Start, stop, recirc, recirc time, select high or low pressure,
select intensifier if redundant. Run Screens appear according to options.

Pressure Control Screens - (2) Increment or decrement pressure setting.
Display machine pressure. These screens will appear only on machines
equipped with analog pressure control.

Set-up Screens -(2) Water reset function, idle shutdown time. Transducer and
Proportional Pressure Select, Redundant select. Screen configures display for a
particular machine. Analog Also contains PSI/BAR select button .

Stroke Rate Screens (2) - Set and observe machine stroke rate, stroke count.

Hours Screen- (2)Displays total operating hours and re-settable maintenance
hours.

Alarm Screen - Displays all alarm conditions.

Alarm History Screen - Displays time and date of shutdown alarms and keeps
history up to 100 past alarms.

Configuration Screen - Secure screen used by manufacturer to change certain
display settings.

Maintenance Screen - Stop, start recirc, jog left, jog right for maintenance.

Language Screen - Select five languages
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RETURN TO MAIN MENU
HIGH/LOW PRESSURE SWITCH
ARROW INDICATES HIGH/LOW PRESSURE

SCREEN

START BUTTON

PRESSURE
RIGHT
o ] I OVERSTROKE [ s woowon
INLET WATER RESET T S H UTD OW N

RESET R%E?(%)\R’C PENDING

INLET SOLENOID INDICATOR
RECIRC ON/OFF SWITCH
TIME

RUN SCREEN
THIS IS THE ONLY SCREEN WITH A MACHINE START FUNCTION
I START On all screens this indicates start or on.
(o) STOP On all screens this indicates stop or off.
Pressure When equipped with pressure transducer (Run Screen 2).
ALARM In alarm state, the last alarm sensed by machine will be

displayed. Multiple alarms can be displayed on the alarm screen.
Select intensifier 1 or 2 if equipped.

On power-up display will default to this screen.
After 5 minutes on any screen, display will return to Run Screen.

Recirc Select this to toggle the recirculation mode on or off. The recirc
mode runs the machine without generating high pressure, and is
used to circulate the hydraulic oil through the heat exchanger to
cool the oil following a high temperature shutdown.

(I) Indicates recirc on

(0) Indicates recirc is off.

Stop Stop Recirc with this button.

High-Low Pressure Switch Select high or low water pressure. (Machine

always starts in low pressure.) Arrow indicates selected pressure
following machine startup delay expiration.

RESET Indicates inlet water function must be reset. Reset by pressing
STOP button.
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Run Screen ALARMS
1.
2.

High Oil temperature - Indicates high hydraulic oil temperature-150° F.

High Pressure Warning — Indicates that output pressure is above 64,000
psior 4,413 BAR.

Booster Temperature High — Indicates booster pump water temperature
is high and machine shutdown is pending-128° F.

Low Booster Pressure — Indicates that booster pump output pressure is
inadequate for proper machine operation and shutdown is pending, less
than 60psi.

Low Inlet Water Pressure — indicates that cutting supply water pressure
is inadequate to permit proper machine operation and shutdown is
pending, less than 30psi.

Bleed High Pressure Lines — Indicates that the intensifier is shut down
and that high pressure is present in the discharge plumbing of the
intensifier that should be bled off to avoid the possibility of injury.

Left/Right/Intensifier Overstroke Warning and Shutdown Pending -
Indicates an abnormally high stroke rate caused by an external or
internal leak. If the condition persists, the machine will be shut down
with an Overstroke Shutdown alarm.

Reset Inlet Water - Indicates inlet water must be reset. RESET will
flash and can be reset by pressing stop button
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RUN SCREEN S

PRESSURE
i

v

PRESSURE RIGHT

OVERSTROKE
.o | I SHUTDOWN

PENDING
RESET  RECIRC ##

RUN SCREEN 2

INTENSIFIER SELECT

A 4

PRESSURE  SELECT INT

RIGHT

o I OVERSTROKE

SHUTDOWN

RESET RECIRC PENDING
iidii

RUN SCREEN 3 (REDUNDANT)

This screen will be displayed if REDUNDANT button on the SETUP screen is
ON. SELECT INT button is used to select intensifier one or two
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RETURN TO MAIN MENU

HOURS

TOTAL HOURS
ik

MAINTENANCE
HOURS

igididiiai

STOP
RESET MAINTENANCE HOURS

HOURS
Machine can be Stopped from this screen.

HOURS This screen displays total machine hours and resettable
maintenance hours to 9,999,999 for intensifiers 1 and 2.

TOTAL HOURS cannot be reset.

MAINTENANCE HOURS on intensifiers 1 and 2 can be reset by pressing the
RESET MAINT HOURS display button.
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RETURN TO MAIN MENU/RUN

@ TYR | ALARMS—DATE /TIME

J MM/DD/YY 2H:MM:SS BOOSTER
L~ TEMP HIGH

EXAMPLE

(EXAMPLE)
ALARM HISTORY SCREEN

The alarm list stores the last 100 triggered alarms indicating date, time and
type of alarm.

Scroll up and down to see alarm history.

The Alarm History Screen does not have an intensifier STOP function.
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RETURN TO RUN SCREEN

RETURN TO MAIN MENU PRESSURE INDICATOR

PSI/BAR SELECT

CONTR/OL

PRESSURE
PRESS TO STOP #####

INCREMENT/DECREMENT PRESSURE

M

PRESSURE

HIGH/LOW PRESSURE SWITCH
ARROW INDICAYES SETTING OF PRESSURE

PRESSURE CONTROL SCREEN

SET PRESSURE Set pressure to desired setting from O to 100 % in 1 %
increments. UP arrow to increase pressure, DOWN arrow to decrease
pressure.

PRESSURE CONTROL SCREENS will not appear if analog module (pressure
transducer and/or proportional valve) is not installed on the machine. If
pressure control on main menu is selected and a proportional valve is not
installed, a screen will appear indicating “THIS UNIT IS NOT EQUIPPED
WITH PROPORTIONAL CONTROL”.

The PRESSURE CONTROL SCREEN that is required can be selected on the
SET-UP SCREEN for the appropriate pressure control, used if a proportional
valve, a pressure transducer, or both are used on machine. These are the
TRANSDUCER SELECT and PROPORTIONAL SELECT buttons on the SET-
UP SCREEN.

HIGH/LOW pressure switch and UP/DOWN arrow indicating high or low
pressure also on this screen. The same function is on the RUN screen.

Machine PRESSURE is also indicated on this screen in either PSI or BAR.
Can be changed on PSI/BAR SELECT button. This function is only found on
machines with a transducer installed.
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TOTAL STROKE COUNT

RESET STROKE COUNT

STOP BUTTON

RETURN TO MAIN MENU

3 | TYR

STROKE COUNT

iinndidid
RESET

STROKE RATE
ALLOWED

v R A
/

/1T MAX @ 55 KSl NAGHINE' 15 RUNNING
64 MAX @ 60 KSI

STROKES /MIN ###

PRESS TO INCREASE/DECREASE OVERSTROKE POINT/SHUTDOWN

STROKES/MIN
IS ACTUAL STROKE RATE

STROKE RATE SCREEN
Set STROKE RATE 2 to 4 strokes above normal running rate to shutdown

machine in case of overstroke condition.

RESET Press to reset intensifier stroke count.
STROKES/MIN is actual stroke rate.

The bar graph illustrates strokes/minute.
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RETURN TO MAIN MENU

SET-UP

REDUNDANT

PROPORTIONAL IDLE
PRESSURE SHUTDOWN

PRESSURE
TRANSDUCER

WATER RESET
FUNCTION

RESET HP

PSI/BAR
SELECTOR BUTTON

SET-UP SCREEN (2)

This screen will be displayed if analog control present.

Select if Proportional Pressure, Pressure Transducer, or both are in unit.
PSI/BAR selector button changes pressure display on RUN screen and
PRESSURE CONTROL screen

There are two SET-UP SCREENS - If analog pressure control is not
installed on the machine, a screen will appear that does not include the
TRANSDUCER and PROPORTIONAL SELECT buttons. These buttons
are used only if a pressure transducer and/or a proportional valve are
installed on the machine

WATER RESET FUNCTION Press on (I) to shut water off five (5) minutes
after machine shuts down. Selecting this
function will insure that the inlet cutting
water is shut off following a shutdown fault.
This can prevent water from leaking past a
damaged water seal following an overstroke
shutdown caused by a seal failure.

IDLE SHUTDOWN TIMER To set idle shutdown time press up/down
arrows from 5-30 minute increments. This
feature saves energy by automatically shutting
down the intensifier if it is not being used.

Redundant-press on (I) if two topworks are
present. This function changes screens to
indicate two topworks are present.
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s/ TYN MAINTENANCE
> JOG RIGHT
LOGIC REV
RIGHT
PLC  #H####### ##
Disp O5W4/‘924 OO 4 JOG LEFT
[ O ]
RESET Sl

STOP BUTTON

INDICATES PLC AND
DISPLAY P/N AND
REVISION NUMBER

MAINTENANCE SCREEN

Start button will start unit in RECIRC mode and will open dump valve. STOP
button will stop unit. Jog right will extend piston to the right giving full
exposure to the right plunger once the unit is disassembled. Jog left will do the
same to the left plunger.

CAUTION: Unit must be completely assembled to use Jog functions.

PLC and display part and revision numbers are displayed on this screen to
indicate programs installed.
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RETURN TO MAIN MENU

?%% OVERSTROKE

CEFT RIGHT T/W
Warning | [ Warning | [ Warning |

|
[ Pending | | Pending | [ Pending |
OlL BOOSTER

Temp High|

Temp High

Press Low]|

Pl WATER PRESSURE
[Inlet Low |[Outlet Highl

STOP BUTTON
ALARM SCREEN

In ALARM condition, Message/Alarm, will flash. Messages are not visible if an

alarm condition does not exist. All alarm conditions are visible on this screen

and on START screen.

OIL Indicates high oil temperature. High oil temperature will shut the machine
off 60 seconds after detection of this alarm condition.

Low oil level (not on this screen) will immediately shut the machine off. This
alarm will appear on the ALARM BANNER.

BOOSTER PRESS LOW Alarm indicates low booster pump output pressure.
Low booster pressure will shut down the machine 40 seconds after alarm
condition is detected.

HIGH BOOSTER TEMPERATURE Alarm indicates high booster pump
temperature. The machine will shut down 30 seconds after this alarm
condition is detected.

PRESSURE INLET LOW alarm indicates low booster outlet water pressure. The
machine will be shut off if the condition persists for 30 seconds.

OUTLET HIGH alarm indicates excessively high discharge water pressure. This
alarm is available only if a pressure transducer is installed on the machine.

OVERSTROKE Alarms indicate overstroke conditions. First a WARNING, then
a PENDING SHUTDOWN alarm will occur. If condition persists the machine will
SHUTDOWN due to overstroke. This shutdown condition is indicated on the
ALARM BANNER.
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RETURN TO RUN SCREEN

RETURN TO MAIN MENU

THIS UNIT 1S
NOT EQUIPPED

WITH PROPORTIONAL
CONTROL

NO PRESSURE CONTROL

This screen will appear if the pressure control on main menu is selected and
machine does not have PROPORTIONAL control.
The machine cannot be stopped from this screen.
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LANGUAGE . SCREEN

-RENCH
GERMAN

SWEDISH
SPANISH
» ENGLISH

LANGUAGE

Scroll up and down for desired language and press ENTER to select FRENCH,
GERMAN, ITALIAN, SWEDISH, or ENGLISH.
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LEFT OVERSTROKE SHUTDOWN
CHECK LEFT HP SEAL

CHECK RIGHT DISCHARGE CHECK VALVE
CHECK LEFT INLET CHECK VALVE

RESET ALARM
DOES NOT CLEAR
ALARM CONDITION

ALARM BANNER
(EXAMPLE)

When a shut-down condition occurs, an ALARM BANNER will appear hiding the
current screen. The ALARM BANNER will display the type of shutdown and
remedy to clear the alarm.
Pressing the reset button will clear the ALARM BANNER but does not clear the
alarm. The banner will continue to appear until the alarm condition is cleared.
Shutdowns will appear on ALARM HISTORY SCREEN.
The ALARM BANNER shutdowns are:
Motor Overload - check incoming voltage, check overload relay setting.
Motor Feedback Failure — Check motor starter relay.
Oil Level Low — Check the oil level gauge on the reservoir, check for leaks.
Oil Temp High — Check cooling water flow with a flow meter.
Low Booster Pressure — Check the booster pressure adjustment and check
booster condition
Low Inlet Water Pressure - Check water supply pressure at maximum flow
rate.
Long Idle Time Shutdown — May be selected for energy saving.
Overstroke Shutdown — Check plumbing for leaks, check HP orifice, check
for leaking HP check valves.
Booster Temp High - Check incoming water temperature, check for long
idle time.
Left Overstroke Shutdown - Check left high-pressure seal, check right
discharge check valve and check left inlet check valve.
Right Overstroke Shutdown - Check right high-pressure seal, check left
discharge check valve and check right inlet check valve.
T/W Overstroke Shutdown — Check plumbing for leaks, check for long idle
time.
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Section 4 MAINTENANCE

Maintenance

This section provides an overview of “Scheduled Maintenance” and “Preventive
Maintenance”. In addition, maintenance of the five systems is necessary and is
described in their respective sections. Refer to the following sections for
detailed information on the operator console and systems maintenance:

Operator Console, Section 3
Low Pressure Water, Section 6
High Pressure Water, Section 7
Electrical System, Section 8
Hydraulic System, Section 9

Recirculation System, Section 10

The following is an overview of the primary components and their location.

Hydraulic Pump - including electric motor, and hydraulic valve manifold
block. The pump is a variable displacement, axial piston and pressure
compensated type.

Recirculation Pump - including a fixed displacement gear — type pump, oil
to water heat exchanger, hydraulic return line — type filter, and related
hydraulic hoses and fittings. The gear pump mounts to the back of the
variable piston pump, which has a through shaft.

Booster Pump - includes a stainless steel vane — type pump with pressure
adjustment and high temperature switch, low pressure water filter, bypass
relief valve, and associated water tubing and fittings. The booster pump is
mounted to the back of the hydraulic gear pump, which has a through
shaft.

Intensifier Assembly - includes one or two high pressure (HP) attenuators,
one or two hydraulic intensifier assemblies, a HP dump valve and associated
HP piping with fittings.

July 2002
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Item Description

(1) Hydraulic Pump (2) Recirculation Pump (3) Booster Pump

(4) Intensifier Assembly  (5) Control Panel

(6) Intensifier Ass’y Redundant-Option (7) End Closure Detail (Plus Intensifier)
(T-series)
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4.1 Scheduled Maintenance
Ch?Ck. Item to be Checked Major Component | 9 '(‘l:) » S 8 8 -,—? 5
Description I 9 g S| g | 8|
1 1 =
S| a|B|E|d|6|>=]|0O
Oil Level Hydraulic Oil Tank X R
Fluid Level glldSamlpleC — Hydraulic System F
& Leak Sgalgau 1c Larthidge Hydraulic Cylinder | X | X
Checks Plunger Seals HP Cylinder X | X
Sealing Head HP Cylinder X | X
Water Supply Pressure Low Pressure Filter X | X
Assembly
Pressure & Intensifier
Flow . HP Piping X
Discharge Pressure
Checks Hvdraulic Pu
yarauic fump Hydraulic Pump X
Pressure
Plunger Seal HP Cylinder X X
Temperature] HP Check Valve Port Sealing Head X X
Checks Cooling Water Oil/Water Heat X F
Inlet/Outlet Exchanger
Lubrication . Hydraulic Power
& Filter Motor Bearings Lube Unit X R
Checks Hydraulic Filter Hydraulic Oil Tank | X | X R
Vibrati'ons— Electric Motor F L
Rotating
Equip. Hydraulic Pump F
Splined Motor-Female Spline
Shaft Motor/ P},lmp Piston Pump-Male L2
. Connection .
Service Spline
Hydraulic Pump F
HP Tubing, Valves, &
o F
Fittings
System . . Hydraulic
Cleaning & Hydraulic Manifolds Intensifier F
Inspections Control Panel Electrical F
Enclosure
. . Hydraulic Pump &
Gage Calibration HP Piping F
Control
Lights X
Hydraulic . Intensifier
Piston Seal & Wear Rings Hydraulic Cylinder Rs
Key:
F: Information
X: To be observed
R: To be replaced
L: To be lubricated
Yearly or 4,000 hours, whichever comes first.
2See Section 9.3.3 concerning spline lubrication recommendations.
3Recommended Overhaul Interval: 10,000 hours
July 2002 49836224
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4.2 General Maintenance
Proper maintenance is important for reliable and consistent performance. Preventive
maintenance reduces unscheduled downtime, and extends component life.

High pressure water will cut almost anything it contacts.

Stored hydraulic pressure can cause physical injury.

A oI \Uaslo)Nl Any leaks must be repaired immediately to prevent damage
or serious personal injury.

A J\UAgIe]NM Should the unit be configured as a redundant intensifier,

before performing maintenance, all isolation hand valves
should be cycled after machine shutdown to vent to tank
any stored hydraulic pressure.

Maintenance Guidelines

Regular inspection of equipment is recommended.
Keep equipment and surrounding areas clean.
Check pressures, temperatures, and look for leaks.
Make repairs immediately.

A maintenance record should be kept.

Work Area

Maintain a clean work area for repair and maintenance of the waterjet
pump.
Use a clean work bench in a dust and dirt free work area.

Use lint-free material for wipe cloths.

When blowing off parts with compressed air, use only clean, dry air. When
flushing parts with a solvent, use only clean, filtered fluid.

Always use original Ingersoll-Rand replacement parts, for consistent
performance, reliability, safety, and to protect equipment warranty.

Safety Recommendations

Carefully read the Safety Guidelines in Section 1, of this manual.
Lock out all electrical power.
Close all incoming supply valves and open all drain valves.

Close the nozzle valves and manifold valves. When the power is shut off, the
safety dump valve will open and bleed off high pressure water stored in the
discharge piping.

Provide suitable receptacles, pans, trays, etc. to catch and retain fluids to
avoid a hazardous work area.

DOUBLE CHECK to insure that all pressure is relieved from the system
before proceeding.

July 2002
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Binding and Interference

When assembling close tolerance machine parts, use extreme care in aligning
them for assembly. Do not force the parts together. If parts bind during
assembly, separate them and try again until they are successfully mated.

NOTE
It should never be necessary to force an assembly together.

Plunger material is strong, but brittle. Avoid dropping, sharp blows, or heavy
bending loads when working with these expensive parts.

Make sure all parts are clean, free of burrs, metal particles, dirt, dust, etc. Use
High Purity Goop (Part 10084440), when assembling any high pressure fitting.

After servicing any high pressure components, flush the high pressure water
system by operating the waterjet pump for a short period with the nozzle valve
open and no orifice in place. Next, shut down the waterjet pump, install an
orifice, and slowly increase the discharge water pressure in stages. Check all
high pressure connections for leaks.

Unusual requirements should be referred to the Technical Services group at
Ingersoll-Rand.

To contact the KMT Waterjet Spare Parts Department:

USA: Parts Department Europe: Spare Parts Manager
KMT Waterjet Systems KMT Waterjet Systems GmbH
635 West 12th Street Wasserstrahl-Schneidetechnik
Baxter Springs, KS 66713 USA Auf der Laukert 11
Phone: (620)856-2151 D-61231 Bad Nauheim Germany
Fax: (620)856-5050 Phone: 49-(0)6032-997-115

Fax: 49-(0)6032-997-271
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Section 5 TROUBLESHOOTING
5.1 TROUBLESHOOTING - ELECTRICAL

5.1.1 Pump Will Not Start

E-STOP Button Depressed Pull out E-STOP button. Check all remote E-STOP
pushbuttons. Push CONTROL POWER ON button —
white light on CONTROL POWER ON button should
illuminate.

Power Disconnected Check that main power is present. Check that main
power disconnect is ON.

Control Power Interrupted  Check power supply circuit protection (tripped breaker).
Check power supply (24vdc) input and output.

Protection Fault Activated @~ Check LOW OIL LEVEL, HIGH OIL TEMPERATURE,
OVERSTROKE CONDITION, or HHIGH TEMPERATURE
BOOSTER PUMP (bold letters indicate display

messages)
Motor Overload Relay Find reason for overload. Reset overload relay.
Tripped
Inlet Water Valve Turned Reset water valve by pressing RESET on Run menu.
Off

5.1.2 Console Display and Lights Fail to Illuminate

E-STOP Button Depressed Pull out E-STOP button. Check all remote E-STOP
pushbuttons. Push CONTROL POWER ON button -
white light on CONTROL POWER ON button should
illuminate.

Main Power Disconnected  Check main power.

Door Unlatched (locked Check that the door disconnect switch is properly
out) engaged.

Control Power Not Check power supply circuit protection (tripped breaker).
Available Check power supply (24vdc) input and output.

5.1.3 Pump Quit Running

Unsafe Operation Detected Check fault indication on operator’s console and correct:
LOW OIL LEVEL, HIGH OIL TEMPERATURE,
OVERSTROKE CONDITION, or HIGH TEMPERATURE
BOOSTER PUMP.

Electrical Power Check power supply circuit protection (tripped breaker).
Interruption Check power supply (24vdc) input and output. Check
that main power is available.
Motor Overload Relay Find reason for overload. Reset overload relay.
Tripped
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5.1.4 No Control Power (24vdc)

Circuit Breaker Tripped

Power Supply Fault
E-stop Button Depressed

Control Power On Button

MCR Relay Not Energized

MCR Contact Set Failure

Check input circuit breaker of power supply. Check
output circuit breaker (24vdc) of power supply.

Check power supply input and output voltages.

Pull out E-stop button. Check all remote E-stop
pushbuttons

Check for voltage through switch when button is
pushed.

Check to see if coil is pulling in on the master control
relay (MCR)

Check to see if contact sets on MCR are changing state
when MCR is energized.

5.1.5 Red Light, Message On Operator’s Console

Left Overstroke

Right Overstroke

T/W Overstroke

Booster Pump Pressure
Inlet Water Pressure

Oil Temp

0Oil Level

Booster Pump Hot

Check left HP seal

Check right discharge check valve

Check left inlet check valve

Check right HP seal

Check left discharge check valve

Check right inlet check valve

Check plumbing for leaks

Check HP orifice

Check HP dump valve

Check booster adjustment

Check booster condition

Check water supply

Check water filter

Verify hydraulic oil tank temperature is above 62°C
(1449F). Check output pressure of oil recirculation
pump. Check cooling water flow to heat exchanger.
Adjust water modulating valve.

Check hydraulic oil level on the reservoir sight glass.
Check for and correct hydraulic oil leak, add oil to
tank. If reservoir is full, check oil level switch.

Check if booster pump temperature is above 53°C
(1280F).
Check cutting water flow to/from booster pump.
Check water bypass orifice. Check excessive time in
deadheaded condition. Check booster pump
temperature switch.

p- 5-2 05148382



eraterjet Systems SECTION 5

TROUBLESHOOTING
5.2 TROUBLESHOOTING - HP WATER
5.2.1 HP Water Signal Abnormal Fluctuation
Orifice Large/ Worn/ Check that orifices in use do not exceed capacity of

Damaged pump.

Check that orifices are in good working order. Verify
that a jewel is not missing from the orifice mount.

Check Piping Leaks Check system components for leaks including dump
valve condition.
Check Valve Leakage Inspect pump discharge HP check valves.
Inspect pump inlet low-pressure (LP) check valves.
Check Seal Leakage Inspect plunger seals and sealing heads.
Hydraulic Control Check hydraulic valve operation.
Malfunction

Verify proper shifting of 4-way directional control valve.

Verify proper proximity switch operation.

5.2.2 Hot Surfaces On HP Cylinder Components

HP Discharge Check Inspect check valve seat, poppet, spring, and spring
Leaking guide condition and sealing head.

LP Inlet Check Valve Inspect check valve poppet, spring, o-ring, poppet
Leaking retaining screw, and sealing head.

Sealing Head or Plunger Check plunger and sealing head for erosion scratches

or mechanical damage and replace if necessary.

Damaged HP Cylinder Check cylinder bore for damage. Polish if required.

5.2.3 Oil or Water Leaks from HP Cylinder Weep Holes

Oil Leak HP Intensifier Check hydraulic cylinder O-ring and back-up ring for
leakage.

Check proximity switch and spacer O-ring area for oil
leakage.

Replace hydraulic seal (cartridge) and clean holes in
hydraulic seal retaining flange.
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Water Leak at HP Plunger = Replace seal assembly if leak exceeds one drop in 10
Seal strokes.

Check plunger surface and cylinder bore for build-up of
seal material and polish off with 600 emery cloth,
polishing the cylinder circumferential and plunger
any direction

Check Plunger surface and cylinder bore for scratches
circumferential and longitudinal, if any are found,
contact IR for possible rework and polishing.

Check plunger for dull finish, contact IR for polishing.

Water Leak at Sealing Check torque of sealing head screws.

Head Check for scratches on inside diameter of HP cylinder.

Polish if required with 600 emery cloth.
Check for scratches in area of sealing head seal. Polish
if required with 600 emery cloth.
5.2.4 HP Check Valve Leak

If there are no visible HP water leaks, but there are
higher temperatures on HP cylinder or sealing head,
this indicates a HP or LP check valve leak. Use
corrective action listed in 5.5 for both discharge and
inlet checks:

5.2.5 Normal Temperature, but Check Valve Problem

Follow the instructions for HP check valve leak
described in 5.5.

5.2.6 HP Cutting Water Too Low

Low Hydraulic Pressure If in LO, turn pressure switch to HI. Check hydraulic
Setting pump pressure setting.

HP Water Filter Clogged Clean or replace filter.

Worn HP Orifice Replace orifice.

5.3 TROUBLESHOOTING - LP WATER

5.3.1 Low Booster Pump Pressure

Booster pump pressure If at anytime the pump is running and the booster
below 60 psi pump pressure falls below 60 psi, adjust the relief
valve clockwise to increase the pressure above 60
psi.

If the booster pump pressure cannot be adjusted above
60 psi, replace the booster pump.
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Booster pump pressure If at anytime the pump is running and the booster
above 125 psi pump pressure is above 125 psi, the relief valve is

opening up and sending water to the drain.
5.4 TROUBLESHOOTING - HYDRAULIC

5.4.1 Hot Hydraulic Oil

Restricted or No Cooling Check cooling water flow to and from heat exchanger.

Flow The water pressure differential across the heat

exchanger, 2.75 bar (40 psi) minimum required for
flow through the exchanger.

Check operation and setting of water modulating valve.

Water Modulating Valve Check and adjust setting of water modulating valve.

Setting Compressing spring (clockwise) slows water flow and

increases temp; reducing spring tension
(counterclockwise) increases water flow and lowers
oil temp.

Heat Exchanger Clogged Flush heat exchanger, improve flow of cooling water or
replace heat exchanger.

Recirculation Pump Replace hydraulic oil filter.
Hydraulic Pressure

below 20psi If filter is new, replace recirculation pump.

5.4.2 Hydraulic Pressure but no High Pressure Water Pressure

Proximity switch failure Verify left hand and right hand LED lights on DC
alternately illuminate ON/OFF. If so, both proximity
switches are properly functioning.

If both the green and red LED lights are on at the same
time on one proximity switch, replace the proximity
switch.

Flag the proximity switches one at a time, checking to
see if it is sending a signal to the PLC.

Check if PLC output is shifting the I/O output relays
I/0O relay failure and allowing power to go to the coils on the
directional valve.

Directional valve coil Check coils on the directional valve with a volt meter to
failure verify good or bad
PLC failure If there are inputs from the proximity switches but no

outputs, contact IR service for a logic review and
verification of PLC failure.
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5.5 SPECIAL PROCEDURE—HP WATER CHECK VALVE TROUBLESHOOTING

5.5.1 HP Check Valve Troubleshooting

A leaking HP check valve is suspected if either HP cylinder or sealing head is
unusually hot. Compare temperatures of opposing sealing heads or HP
cylinders to decide location of hot spot. Note any heat in LP water.

The display will tell you which direction is pumping faster. If the leak is bad
enough, the intensifier will shut down and the display will tell you where to
look for the problem. For instance, if the display indicates a Left Stroke
Warning or Shutdown, the probable problem is either at Left Inlet Valve or
Right Discharge Valve. You can usually confirm which it is by feeling heat on
one side or another.

NOTE: The bolted flange / metal-to-metal seal arrangement of the SL-IV Plus sealing
head make the INLET check valves much more difficult to access for
maintenance than the HP OUTLET check valves. Therefore one should
generally rule out problems with the OUTLET HP check valves prior to
disassembling the INLET check valves.

p- 5-6 05148382



eraterjet Systems SECTION 6
LOW PRESSURE WATER

Section 6 LOW PRESSURE WATER SYSTEM
6 Low Pressure Water System
The SL-IV Waterjet Pump is equipped with two low pressure circuits:
e Cutting water supply for HP intensifier assembly.
o Cooling water supply for the oil-to-water heat exchanger.
The low pressure water system supplies the pump with the following:

e Water of sufficient cleanliness and pressure to the inlets of the two (2)
HP cylinders.

o Cooling water of sufficient flow rate and low temperature to the oil-to-
water heat exchanger.

6.1 Oil Cooling Water Supply
The oil cooling water supply circuit includes the water modulating valve.

The maximum flow rate of the cooling water is specified in Section 11
“Specifications” under “Hydraulic Oil Cooling.” A minimum inlet
pressure of 40 psig and 700 Fahrenheit maximum inlet temperature is
required to maintain oil temperature under extreme operating conditions.

6.2 Cutting Water Supply
The cutting water supply includes the following:
e Low pressure water filter
e Inlet water shutoff valve (solenoid operated)
e Booster pump along with sensors and pressure controls

The low pressure water fittings are stainless steel with rubber hoses
connecting the low pressure water components. The booster pump
housing is also stainless steel and is protected by the low pressure water
filter.

The low pressure cutting water circuit allows the water to pass through
the low pressure filter prior to entering the booster pump to prevent
debris from damaging the pump.

However, when the low pressure water filter gets loaded up with
dirt/contaminants, the water pressure exiting this filter may be too low
to supply the booster pump. The low pressure water filter is equipped
with pressure gages to indicate the condition of the filter element.

Quick disconnects are provided at all of the HP cylinder inlet check
valve/sealing head ports for ease of maintenance, preventing low
pressure water from spraying out when this connection is broken. The
cutting water supply circuit is automatically shut off after the motor has
been off for 2 minutes. To reset the water supply valve, press STOP to
reset.
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6.2.1

Normal Operating Condition

During normal operation, the low pressure water system maintains the
following conditions:

e Filter pressure drop (gage reading 4 minus 6) not more than 1 bar (15
psi)

e Booster pump discharge pressure gage reading 8.0-8.3 bar (115-120
psi)

NOTE

While the intensifier assembly reverses direction, the booster pressure
will fluctuate slightly above and below the normal setting. Pressure
fluctuation greater than 2 bar (30 psi) may indicate inadequate water
supply to unit, or poor booster pump performance.

6.2.2

Operation

The cutting water enters the pump through port “B”. When the
CONTROL POWER ON button on the operator control panel is activated,
solenoid valve (11) opens allowing water to flow to the inlet of the booster
pump (1). The booster pump increases the inlet pressure to 8 bar (120
psi) to assure proper supply to both intensifier assemblies. If the motor
does not run for 2 minutes, the solenoid valve (11) will shut off. To re-
open the valve, press STOP to reset.

NOTE
The booster pump (1) is factory set to deliver 8 bar (120 psi) with an
inlet pressure at port “B” of 4 bar (58 psi). The pump may require
adjustment if local inlet pressure is different, because discharge
pressure depends on inlet pressure. Inlet pressure is affected by filter
condition, as well as local water supply conditions.

The water flows through the low pressure water supply filter (5) and then
enters the booster pump. The filter gages (4 and 6) indicate the condition
of the filter. A difference of 1 bar (15 psi) indicates a dirty filter element
that should be replaced.

The booster pump is connected with hoses to the inlet of both hydraulic
intensifiers with quick connect fittings (13).

Jan 2001
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Titler  INT UNIT-SLV w/PLUS CTRLS
Image: 49831746
Drawing: v

~—
Item Description
1 Booster Pump 9 Check Valve
2 Temperature Sensor 10 Relief Valve
3 Pressure Control Valve 11 Inlet Solenoid Valve
4 Pressure Gage 12 Filter Housing
5 Filter Head 13 Quick Disconnect
6 Pressure Gage 14 Pressure Gage
7 Orifice 15 Pressure Switches
8 Filter Element
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6.2.3

6.2.4

Booster Pump Pressure Adjustment

Adjustment must be made with the pump turned off and the inlet water
turned off.

The booster pump pressure relief valve (3) is adjusted by turning with a
flat blade screwdriver. Turn clockwise to increase pressure or
counterclockwise to decrease pressure. The relief valve adjusting screw
is accessed by removing the acorn nut on the side of the pump.

Low Pressure System Protection

System pressurization over 8.6 bar (125 psi) is prevented by the relief
valve (10). Pump overheating due to lack of water, or long deadheaded
conditions, is prevented by the temperature switch (2) on the booster
pump (1), which turns the pump off. To reduce booster pump
overheating while deadheaded, water is recirculated through orifice (7)
and backflow check valve (8) to the booster pump inlet.

Control #

Pressure Settings

Pressure Adjustment Bar (psi)

Increase Decrease Maximum Minimum

Counter-

Booster Pressure 3 Clockwise 8.3 (120) 8.0 (115)

clockwise

Booster Relief 10 Fixed Fixed 9.0 (130) 8.6 (125)

6.3

6.3.1

Maintenance Overview

In order to maintain necessary fluid pressure for the pump and to keep
the water clean for proper operation it is necessary to replace the water
filter and/or adjust the booster pump. The guidelines for servicing these
parts are described below.

Water Filter Service
Replace filter elements when there is a 1 bar (15 psi) pressure differential
between gages (4) and (6):

Components: Bleed Valve
Element
Head
Housing
Recommended Tools: Supplied filter thread /unthread tool
(to turn housing)
Container (to capture some water spill)
Rags
Parts: Elements for water: 10 micron (quantity 2)
Polymer mixture: 40 micron (quantity 2)

Water Filter Element Replacement Procedure

1. Turn off cutting water supply

Jan 1 _ 4 1 c
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2. Press bleed valve to relieve trapped pressure

3. Unscrew housing from head. Remove element.

4. Install new elements in housing. Screw housing into head.

5. Open cutting water supply.

6. Press bleed valve to remove trapped air.

7. Start waterjet pump. Verify satisfactory pressure readings.

6.3.2 Booster Pump

If booster pressure, as read on the booster pump discharge pressure gage

(14) is less than 8.0-8.3 bar (115-120 psi), the booster pump needs to be

adjusted.
Components: (1) Booster pump
(3) Pressure control knob

Recommended Tools: Flat screwdriver (To turn pressure control
knob)
Container (To capture some water spill)
Rags

Parts: None required

Booster Pump Adjustment Procedure

1. Turn on cutting water supply

2. Start waterjet pump and observe booster discharge pressure

3. Stop waterjet pump and press E-Stop button.

4. Remove acorn nut from the side of the booster pump and turn screw
clockwise to increase pressure or counter-clockwise to decrease
pressure.

5. Replace acorn nut, restart waterjet pump and observe booster
discharge pressure.

6. Repeat steps 4 and S if necessary.

Jan 2001
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Section 7 HIGH PRESSURE WATER

7 High Pressure Water

The high pressure (HP) water system takes the relatively low pressure
water inlet to up to 3,800 bar (55,000 psi) supplying orifice diameters
appropriate to the waterjet pump’s operating power (See Specifications,
Section 11).

7.1 Components

The high-pressure water components include the hydraulic intensifier,
HP attenuator, HP dump valve and HP piping. Maintenance on the
intensifier is discussed in detail in this section. In addition to HP
components and assemblies, the hydraulic cylinder aspects of the
intensifier are discussed in this section.

V-
LP WATER
IN

®

!
|

AR IN

K —=
HP WATER
out

Figure:

Title:  HP WATER SYSTEM-SL4 SOHP
Image: 05118104

Drawing: 05118088 rev.

Item Description

1. Bulkhead Fittings 4. HP Cylinder 8. Hydraulic Cylinder

2. Inlet Check Valve 5. Sealing Head 9. Hydraulic Piston

3. Discharge Check 6. Sealing Head Nut 10. HP Dump Valve
Valve 7. HP Attenuator
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7.2 Intensifier Disassembly and Reassembly
Detailed instructions are provided on disassembly and reassembly of the
hydraulic intensifier, including HP seal maintenance. A discussion of
detailed inspection and repair for individual HP subassemblies is also
provided. The HP attenuator is discussed but no disassembly procedures
are included since attenuators are not serviceable by the customer.

Image: 05113543
Drawing: 05113030 rev

Item Description

(1) Sealing Head

(4) Head Seal

(7) Plunger

(10) Hydraulic Cartridge Seal
(13) Cylinder

(2) Collar

(5) Cylinder Body
(8) Plunger Seal
(11) Flange

(14) Stem

(3) Sealing Head Nut
(6) Cylinder Liner

(9) Cylinder Head
(12) Piston

(15) Packing Follower
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7.2.1 HP & LP Water Piping
Disconnect from/Reconnect to Waterjet Pump

Before performing maintenance on the waterjet
A MWZLWNIINIEN pump observe motor starter lock out/tag out

procedures.

With 13/16” open wrench loosen and remove HP Piping attached to
discharge HP check valve. Move tubing to clear work area.

For servicing discharge HP check valve on the intensifier assembly,
refer to section 7.3.1.”Discharge HP Check Valve”.

The sealing head can be removed with the discharge HP check valve
attached. Remove the low pressure water quick disconnect and
gently pry the collar off the sealing head.

With the HP piping and the low pressure cutting water plumbing
disconnected, the following operations can be performed:

e Sealing head can be removed from the HP cylinder
e HP cylinder can be removed from hydraulic cylinder head

e HP seals (sealing head and plunger) can be serviced

After the pump has been reassembled, then the HP water piping,
quick disconnect and collar are reinstalled as follows:

Slide inlet water collar over sealing head until it rests against the
head nut. Connect LP inlet water quick disconnect to collar.

Install the HP water piping. Tighten HP connections using a 13/16”
crowfoot wrench. Use a 30mm (1-3/16”) wrench for back-up on the
sealing head, and a 1” wrench for back-up on the elbow. Turn on
cutting water supply and check for low pressure leaks.

Check that all proximity switches are properly

7.

installed prior to starting the motor.

Start the waterjet pump. Operate at low pressure (without a cutting
orifice) to flush the HP passages, then operate at high pressure with
orifice installed to check for leaks.

May 2003
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7.2.2 HP Sealing Head--Remove from/Install in Waterjet Pump

1. Remove low pressure and HP piping from sealing head using
procedure in Section 7.2.1.

2.  With pin spanner wrench located on head nut to turn
counterclockwise, and cylinder wrench installed on cylinder to hold
in opposite direction of rotation; break the head nut loose. Tapping
the pin spanner wrench with plastic hammer may be required.

3. Unscrew head nut until it is flush with the water inlet groove on the
sealing head. With a screwdriver in the groove, and supported by
the head nut, gently pry the sealing head out as far as possible;
continue repeating the process until the sealing head is loose from
the cylinder. Continue unscrewing the head nut and remove nut
from HP cylinder.

NOTE
Parts are heavy; avoid dropping.

Figure:
Title:  SEALING HEAD ASSEMBLY
a 113188
6769P revs

Image: 05
Drowing: 0511

Item Description

(1) Sealing Head (2) Inlet Poppet (3) Gland Nut

(4) Poppet Seat (S) Inlet Spring (6) Poppet

(7)Guide Pin (8) Poppet Retainer (9) Discharge Spring
(10) O-Ring
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10.

11.

Remove the sealing head. Using the seal removal tool, remove the
HP seal components remaining in the HP cylinder outboard end.
Remove the cylinder bore liner.

The HP cylinder can now be removed for further tear down, or the
sealing head and HP seal can be serviced. Note that a fully
assembled spare sealing head greatly reduces pump down-time.

Prior to installing a new sealing head HP seal, the following tasks
should be accomplished, as necessary:

e Inspect and service inlet check valve

e Inspect and polish sealing head seal surfaces

e Inspect and polish HP cylinder outboard bore surface
Wipe the bore liner clean, then install it into the HP cylinder.

Lightly grease the head seal components with food grade grease
before installing. Slide the seal assembly onto the boss of the
sealing head. The tan, hard plastic back-up ring must shoulder
against the seal shoulder. The ring is chamfered and must be
installed against the chamfered shoulder of the sealing head. The
HP seal must be installed with the O-ring facing the inlet HP check
valve.

Lightly lubricate the inside of the HP cylinder outboard end with
food grade grease. Ensure threads are clean and undamaged.
Lubricate cylinder threads with High Purity Goop.

Fit the sealing head assembly and head nut together. While holding
the sealing head assembly securely against the head nut, thread
nut onto the HP cylinder. Avoid knocking the end of the seal head
against the HP cylinder to prevent damage to the inlet check valve
and to seals or sealing surfaces.

As the head nut threads onto the HP cylinder and the sealing head
begins to resist turning, tap the sealing head outboard end with a
plastic hammer until the sealing head seats against the end of the
HP cylinder. Alternatively, the sealing head can be pushed
gradually into place by threading the sealing head retainer nut.

NOTE

It is important to avoid rotating the sealing head relative to the HP
cylinder, as this may cause premature HP seal leaks.

12.

The head nut can be threaded by hand onto the HP cylinder.

Turn the head nut until it bottoms out. Then tighten the head nut
with the spanner wrench, finishing with a single, light tap on the
wrench handle. Any torque greater than this could cause
problems with loosening the head nut during subsequent
disassembly.

May 2003
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7.2.3 HP Cylinder

Remove from/Install in Waterjet Pump

The HP cylinder can be unthreaded from the cylinder head either with or
without its head nut and sealing head assembled to it. We recommend
the following procedure since the combined parts make up a rather
heavy assembly that is difficult to handle.

Note that if replacing HP seals in one cylinder without replacing plunger,
then plunger can be stopped in fully —-retracted position by disconnecting
opposite-end proximity switch cable while pump is running, then
proceeding with HP cylinder diasssembly.

1.

Remove sealing head from HP cylinder by following procedures
outlined in Section 7.2.2.

Unthread the HP cylinder from its hydraulic cylinder head using
the special cylinder wrench. Support the weight of the cylinder
until it completely clears the plunger (item (31), Figure 12-1 Parts
Lists). The cylinder is heavy and may damage the plunger or
cause injury if it is not supported.

With the HP cylinder removed the plunger HP seal can be serviced
and the complete cylinder can be inspected and polished as
described in Section 7.3.4. Remove the plunger HP seal and seal
follower from the HP cylinder using the special aluminum seal
removal tool. Be careful not to scratch the bore of the HP cylinder.

Remove cartridge retainer flange from hydraulic cylinder head by
first removing retaining ring using a flat blade screwdriver. Wipe
and clean surfaces, weep holes, and grooves in cartridge retainer
flange. Check retainer flange for cracks.

Prior to installing a new plunger HP seal, the following tasks
should be accomplished, as necessary:

. Inspect plunger’s exposed surface for scratches, surface
discoloration, or unusual contact markings. Remove and
replace plunger

. Inspect and polish HP cylinder bore surface (refer to Section
7.3.4 “HP Cylinder”).

Reinstall the cartridge retainer flange with its retaining (snap)
ring. Before assembly, lightly lubricate the packing follower and
the seal assembly with food grade grease. Note that the inside
diameter groove of the packing follower should be greased. Slide
plunger seal packing follower over plunger. Install plunger HP
seal assembly over plunger in the following order:

. Solid plastic backup ring against follower

. U-shaped seal and O-ring against backup ring

May 2003
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. J-shaped seal body and O-ring against U-shaped seal body.
The open side of the J-seal should face outboard (toward
the sealing head).

Inspect the HP cylinder threads and apply High Purity Goop to the
threads and shoulder guides, then screw the HP cylinder into the
hydraulic cylinder head. Note that shoulder guides are close-
fitting smooth diameters located at either end of cylinder threads.
Be sure to support the weight of the HP cylinder. As the HP
plunger seal goes into the cylinder, the cylinder will become
difficult to rotate. Use the special cylinder wrench to assist, as
necessary.

Tighten the HP cylinder hand tight with the cylinder wrench, then
tap the cylinder wrench with the hand’s palm to tighten.

Install bore liner into HP cylinder. The sealing head can now be
installed onto the HP cylinder (Section 7.2.2).

May 2003
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7.2.4 Hydraulic Seal Cartridge & Plunger -- Remove/Install

With the HP cylinder removed from the hydraulic cylinder head (Section
7.2.3), the following items become accessible:

o Cartridge retainer flange

o Hydraulic seal cartridge

. Plunger

o Hydraulic cylinder head

. Hydraulic piston and cylinder

1. Remove the proximity switch on the intensifier side nearest HP cylinder to
be serviced. This procedure will allow hydraulic oil to drain to tank and will
minimize oil spillage. Draining takes about 5 minutes.

2. To remove the hydraulic seal cartridge, use a screwdriver to remove the
internal retaining (snap) ring that holds in the cartridge retainer flange.
Remove cartridge retainer flange.

Image: 05119490
Drawing: 05113030 rev

Item Description

1. Cylinder Head 4. Bushing Retainer Flange
2. Plunger 5. Retaining Ring
3. Hydraulic Cartridge, Plunger 6. Hydraulic Cylinder

Seal 7. Plunger Removal Tool
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3. Using cartridge /plunger removal tool threaded to the seal cartridge, pull
the cartridge outward over the plunger. Seals in the hydraulic cartridge
can be removed and replaced, or the entire cartridge can be replaced. It
is recommended that at least one spare cartridge be kept on hand, ready
to install. See Section 7.3.6 for servicing hydraulic seal cartridge.

4. With the cartridge removed, the plunger can be removed with the
cylinder head in place. Slide the cartridge/plunger removal tool over the
plunger, with the hex-shaped smaller end toward the plunger button.
Note orientation of plunger button retainer pins (6 each), then align hex
flats of tool with pins. Force tool by hand under pins, then rotate tool
slightly to cause pins to retract enough to release plunger. Plunger can
now be extracted from hydraulic piston. See Section 7.3.5 for servicing
the plunger.

S. To install new plunger, slip cartridge/plunger removal tool over plunger,
hex end toward plunger button, to help center plunger in cylinder head.
Position plunger in mating pocket of piston, then force into place by
hand. Using a flashlight, verify that all 6 pins are equally extended to
grip plunger button.

0. Lubricate exposed surfaces of seals in hydraulic seal cartridge with food
grade grease and slide cartridge over plunger into cylinder head cavity.

7. Thoroughly clean cartridge retainer flange, including cross-drilled weep
holes. Install flange and internal retaining ring, making sure that the
retaining ring seats fully inside its groove

8. HP cylinder and sealing head can now be assembled to the waterjet
pump per Sections 7.2.3 and 7.2.2.

Note that hydraulic cartridge O-rings may take up clearance. To install
retaining ring, first tap lightly on retainer flange using plunger removal
tool. This will compress cartridge O-rings enough to get retaining ring
started in groove. Push on outer edge of retainer flange with a flat bladed
screwdriver while working one end of retaining ring into groove. Retainer
flange should tilt or tip enough to allow retaining ring to move into its
groove. Continue working ring into groove while tilting flange until
retaining ring is fully installed.
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7.2.5 Hydraulic Cylinder Head and Hydraulic Piston
Disassembly

1. Remove sealing head and HP cylinder using procedures in Sections
7.2.2 and 7.2.3.

2. Remove proximity switch (19) at cylinder end to be serviced. Loosen
the remaining proximity switch to drain hydraulic oil in tank.

3. Remove hydraulic seal cartridge (8). Seal cartridge (8) removal is
recommended to avoid sliding cylinder head (4) over plunger (2). The
plunger need not be removed at this stage.

4. Loosen and remove 8 each socket head cap screws (18) retaining
cylinder head (4) to hydraulic cylinder (15). The cylinder head and its
O-ring (16) can be removed. The proximity switch mounting flats
provide a small lip for loosening the cylinder head.

5. To remove the hydraulic piston (21) from the hydraulic cylinder (15),
remove one cylinder head, remove the proximity switch toward that
end. On the opposite end remove the HP cylinder and end cap, then
remove the retainer flange and hydraulic cartridge. The piston must
be driven from the cylinder bore due to the seal squeeze and friction.
Use a plastic head hammer to avoid striking the assembly with a
metal object. See Section 7.3.7 for servicing the hydraulic piston.

6. Reassemble the hydraulic cylinder by reversing the above steps.

Tighten 12M socket head capscrews (8 per cylinder head) in a
crossing pattern to 190-210 N-m (140- 155 ft-lbs).

CAUTION--Remember to install and tighten proximity switches.
Failure to do so will result in considerable spraying of hydraulic oil.
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Item Description

Image: 05113540
Drawing: 05113030 rev

2. Plunger 14. Retaining Ring 21. Hyd Piston Assy
4. Cylinder Head 15. Hpydraulic Cylinder @ 23. Mount Stem
8. Hyd Cartridge, 16. O-ring 25. Cap Screw
Plunger Seal 17. Backup Ring 26. Lockwasher
Assy 18. Cap Screw 27. O-ring
9. Bushing Retainer 19. Proximity Switch 28. Spacer
Flange 20. Cap Screw 29. Gasket
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7.3 Intensifier Subassemblies Inspection and Repair

The inspection and repair of the following subassemblies will be discussed:

Discharge HP Check Valve, Section 7.3.1
Inlet Check Valve, Section 7.3.2

Sealing Head, Section 7.3.3

HP Cylinder, Section 7.3.4

Plunger, Section 7.3.5

Hydraulic Seal Cartridge, Section 7.3.6
Hydraulic Piston, Section 7.3.7
Hydraulic Cylinder, Section 7.3.8

May 2003
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7.3.1 Discharge HP Check Valve

The HP discharge check valve can be serviced with the sealing head
either installed in or removed from its intensifier HP cylinder.

1. Remove the gland nut from the sealing head using two 30mm (1-
3/16”) wrenches.

2. When the gland nut is removed, the spring guide and spring will
normally stay in the gland nut. The valve seat is removed with a
magnet. Inspect the seat for damage or cracking. A cracked seat
should be replaced. The seat is symmetrical, and can be installed
with either face toward the poppet. Note that a slight burr at the hole
edge identifies the used side of the poppet seat. When reinstalling the
seat, apply a thin film of High Purity Goop to both faces. Install the
seat into the sealing head with the best surface facing the check

poppet.

Figure:

Title: SEALING HEAD ASSEMBLY
Image: 05114798

Drawing: 05116769P rev 4

Item Description

(1) Sealing Head (2)Poppet (3) Gland Nut
(4) Poppet Seat (5) Spring (6) Guide Pin
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Inspect the poppet, spring, and guide for wear. Replace the spring
and guide if worn.

Apply a thin film of High Purity Goop to the sealing face of the gland
nut. Install the guide, spring, and poppet into the gland nut.

Apply High Purity Goop to the gland nut threads. Install the gland
nut into the sealing head. The gland nut should be hand tightened
until there is a gap of 5Smm (0.20”) between the gland nut and sealing
head. No threads should show. If the gap exceeds Smm (0.207), then
one of the parts has slipped out of place, and they must be removed,
inspected and reassembled.

Using a 30mm (1-3/16”) crowfoot/torque wrench combination, torque
the gland nut to 176 Nm (130 ft-lbs.).

Reconnect high pressure and low pressure piping, per Section 7.2.1.
Operate waterjet pump to verify HP fittings do not leak, and that the
HP water signal is normal (indicative of normal check valve
operation).

May 2003

p. 7-14 05117213



eraterjet Systems SECTION 7

HIGH PRESSURE WATER

7.3.2 Inlet Check Valve

1.

Use a '2” flat bladed screwdriver to unscrew the poppet retainer from
the sealing head. The inlet check valve is disassembled.

Inspect and refinish the sealing head face seal surface per
instructions in Section 7.3.3.

Inspect both surfaces of the flat washer shaped poppet. If one
surface is marred, and the opposite surface is not, the poppet may be
reversed with the best surface facing the sealing head. If both sides
are worn, replace poppet.

Assemble poppet (2) and spring (7) on poppet retainer (11). Apply
small amount of Locktite 222 thread locker to thread of poppet
retainer, taking care not to get Locktite on poppet or other inlet check
valve sealing surfaces.

Tighten poppet retainer (11) using 1/2-in. flat blade screwdriver
taking care not to twist off poppet retainer. If torque wrench tools are
available, tighten to 25-30 in-lbs.

Inspect the assembled unit to insure the following:

o The poppet moves freely.

. The spring is fully guided on the poppet retainer.

o The spring end is 90° from the retainer’s screwdriver slot.

o The poppet retainer is shouldered against the sealing head.

. O-ring is sandwiched between poppet and body (where
applicable).

May 2003
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Image: 05110853
Drawing:05110119 rev0

Item Description

(1) Sealing Head (2) Poppet (3) Gland Nut
(5) Head Seal (6) Head Nut (7) Suction Spring
(9) Collar (11) Retainer (13) O-Ring

7.3.3 Sealing Head

The sealing head should be inspected for scratches and wear on two
surfaces:

e HP seal contact surface

e Inlet HP check valve poppet contact surface

In addition, the sealing head inlet water groove should be examined for
cracking.

1. Inspect the inlet poppet sealing surface of the sealing head for pits,
scratches, or jetting erosion. Refinishing the seal head inlet poppet face
is mandatory when rebuilding the sealing head. Using a piece of plate
glass (not window glass) on a sturdy table, place a piece of 400 grit
wet/dry sandpaper atop the plate of glass which provides the absolutely
flat surface necessary for the polishing process. Using even, deliberate
strokes, polish the sealing head until smooth. Rotate the head about 10-
15 degrees every stroke. Be careful not to tilt or tip the head while
polishing it as to not scrape the part.

2. When the sealing head is flat and smooth, perform a final polish with
600 grit wet/dry sandpaper. A mirror finish is required. Ingersoll-Rand
offers a refinishing service.
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7.3.4 HP Cylinder

1. At a workbench, use the seal removal tool to prevent scratching the
cylinder bore sealing surface. Use a pulling action to remove the sealing
head HP seal.

2. Remove the bore liner. Use a plastic-faced hammer and the seal removal
tool to drive out the plunger HP seal and follower. Be careful not to
scratch the bore of the cylinder or damage the cylinder threads.

3. Clean sealing areas of HP cylinder inside diameter and inspect cylinder
for rings, scratches, pits, residue build-up and other potential leak
paths. Seal material or residue can build up forming a ring, and running
a fingernail across it, will cause it to appear as a surface flaw. Itis
usually necessary to clean the area before performing an inspection.

4. Use 600 grit wet/dry sandpaper to polish HP cylinder inside diameter
where the seal will locate. Polish only in a circumferential motion. Do
not polish or drag the sandpaper along the length of the cylinder. Hold
the sandpaper on the end of your finger, and move in a cylindrical wiping
motion in the bore of the HP cylinder. Wipe residue from cylinder inside
diameter and re-inspect for surface defects.

NOTE

The HP cylinder ends often show a “step” between inner and outer
sleeves where the inner sleeve extends beyond the outer by a small
amount. This is normal and does not indicate a flaw in the cylinder.

i

-

% //<///l I,
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Item Description

/ Image: 05110879

Drawing: 05035027 rev

(1) Cylinder Body (5) Cylinder Head
(2) Plunger (6) Liner
(3) Plunger Seal Follower
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7.3.5 Plunger

Plunger surfaces can become streaked with longitudinal scratches or flaws, the
surface can become discolored or dull in appearance, or the outboard end can
become smeared with stainless steel due to contact with the bore liner. If any
of these conditions become severe, the plunger HP seal and possibly the
hydraulic seals will leak excessively. Repair of plunger surface flaws usually
cannot be accomplished on site. KMT Waterjet offers a plunger reconditioning
service.

Image: 05114681
Drawing: 05039771 rev6

Item Description
(1) Plunger Button (2) Plunger (3) Button Chamfer
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7.3.6 Hydraulic Seal Cartridge

1. Carefully remove worn seals and O-rings from cartridge by pushing them
with a dowel or similar object. Remove seals positioned close to the open
ends first, working toward the interior. Examine seals for unusual wear,
deformation or cuts. Note any unusual buildups of solid material or
debris causing possible leak paths.

2. Examine the cartridge body (1) surfaces for scratches, signs of metal-to-
metal contact, deformation or other unusual wear.

///\\\

Figure: 12—4

Tile:  HYD CARTRIDGE SEAL ASSY
Image: 05

Drawing: 05130091 _rev0

Item Description

(1) Cartridge Body (2) U-cup Seal (3) O-Ring
(4) Back-Up Ring (5) O-ring (6) O-Ring
(7) Back-Up Ring (8) U-cup Seal

NOTE

It is important to examine the inside diameter surfaces of cartridge seal
grooves for scratches, especially any scratches in the axial direction that
might offer a leak path. Use caution during seal removal and installation to
avoid scratching these surfaces. Do not use metal screwdrivers, wires, etc. to
remove inside diameter seals. Plastic or wood should be used for seal removal
and installation.
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3. During seal installation, orient U-cup packing seals (2) (8) so that they
match figure above.

4. Apply food grade grease to seals and cartridge seal components to aid in
installation and seal seating. Use installation tool, if available, for
installation of U-cup seals (2) (8). Verify that U-cup O-rings are in place
in their respective U-cup seals after installation.
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7.3.7 Hydraulic Piston

The hydraulic piston contains a seal assembly, bearing rings, pins and
flat spring bands, and check valves. Bearing rings (10) provide wear
contact between piston and cylinder ID. Plungers (12) are held in place
by 6 each pins (2) per plunger. Pins (2) are maintained in place by flat
steel band (6). Check valves (4) are mounted internal to the piston to
vent unwanted hydraulic pressure to the piston opposite side. These
check valves prevent hydraulic pressure from building behind the
plunger button

Replace Piston Seal

1. Remove bearing rings (10) and worn seal ring assembly (9).

A (A RI®NN Do not scratch bottom surface of piston seal groove. Scratches to the
seal groove sides and/or bottom can result in a hydraulic leak.

NOTE: Use a smooth, dull-edged blade made from brass or similar soft
(relative to steel) material to remove and install seal assemblies.

AL =

O RS
>‘.§>2\\\\’ .
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Item Description

1. Piston S. Threadlocking 7. Backup Ring (2 ea.)
2. Pin (12 Each) Adhesive 8. O-ring

3. Set Screw (2 ea.) 6. Flat Wire Snap Ring 9. Seal Assy

4. Check Valve (2 ea.) (2 ea.) 10. Bearing Ring (2 ea.)
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2. With seal and bearings removed, inspect seal groove bottom for marks

or scratches and residue buildup. Clean and /or repair groove
surfaces as required.

3. Install replacement bearing rings (10).

4. Install replacement piston seal assembly (9). First install inner ring,

taking care that this ring is not twisted after installation. Slide outer
seal ring over metal edges, easing seal into place over inner ring.

NOTE: Heating the piston seal ring in hot water (150 degree F for 3-5

minutes) increases seal flexibility.

Service Piston Plunger Sockets (2 each)

1.

3.

Remove flat spring bands (6) and remove plunger retainer pins (2).
Inspect pins and spring band for deformation or unusual wear. Clean
and inspect pin holes in piston for unusual wear or hole deformation/
enlargement.

Remove plunger button O-ring (8) and backup ring (7) (2 places),
taking care not to scratch or otherwise damage seal groove surfaces.
Clean and inspect seal grooves for residue buildup or surface marks
that might cause seal leaks.

Inspect plunger button sockets for unusual wear.

NOTE: Plungers may make an indentation in the bottom of the plunger

socket. The bottom of this socket may show the impression of the
plunger on it due to the high contact forces between piston and
plunger. This compression mark is normal.

Service Piston Internal Check Valves
NOTE: Check valve (4) servicing is not necessary unless there is

suspicion of a problem. If the check valves (2 each) or piston internal
passages must be serviced, seal and pin servicing is also
recommended.

. Check valves (items (4), 2 each) or cross-drill plug (11) removal may

be necessary. Re-install using thread locking compound applied

SEaringly on the plug threads.
A Excess compound may clog a check valve or block a drilled

passageway.

NOTE: To avoid excess compound, position the plug or retainer on its

Allen wrench, apply thread locking compound, then hold the
plug/retainer horizontal on a paper towel while rotating the
plug/retainer to wipe off excess thread locking compound.

Install O-ring in check valve cavity, positioning in hole bottom with
pencil-like blunt instrument. Install check valve with chamfered end
toward O-ring. Coat retainer (3) with thread locking compound. Then
thread retainer (3) over check valve cartridge (4). Allow 24 hours for
thread locking compound to set.

May 2003
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3. Install plugs (11) in cross- drilled passages by applying thread locking
compound to plug threads. Then thread plugs (2 each per hole), with
the second plug acting to lock in the first. Allow 24 hours for thread
locking compound to set.

Install Plunger Button Seals and Retainer Pins in Hydraulic Piston

1. Install new backup ring (7) and O-ring (8) in each internal groove in
each plunger pocket (2 places).

Failure to install backup ring can result in plunger being

forced out of plunger pocket.

2. Reinstall pins in piston, verifying that each pin moves freely without
excess side play in its cavity.

3. Reinstall band (6) over pins. Repeat this process for the opposite
piston side. With piston on bench, install plunger in each end of
piston, checking snap-in feature of plunger attachment. Use plunger
removal tool to verify that pins retract (release plunger) and close
(retain plunger) in a uniform manner.

Install Hydraulic Piston Assy into Hydraulic Cylinder

NOTE: Piston seal assembly must be compressed before the piston
assembly will slide into the hydraulic cylinder. A ring compression
tool such as shown in the figure below is recommended.

1. Check that hydraulic cylinder bore is free grit, or contamination, and
that the proximity switches are removed to prevent interference.
Lubricate piston bearing and seal surfaces with FML-2 grease.
Lightly lubricate 2-3 inches of cylinder (15) bore with same grease.

2. Fit or drive piston assembly into ring compression tool (20). Position
compression tool with piston assembly over end of hydraulic cylinder.
Using a plastic- faced hammer so as not to damage piston surfaces,
gently drive the piston assembly into the hydraulic cylinder.

3. Remove seal compression tool, continue driving piston assembly into
hydraulic cylinder until it is between the proximity switch holes.
Continue intensifier re- assembly by installing cylinder heads,
plungers, hydraulic seal cartridges, and HP components.
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Title:  HYDRAULIC PISTON INSTALLATION
Image: 05119557
Drawing: 05033030 rev

Item Description

15. Hydraulic Cylinder 20. Seal Ring Compression Tool (P460)
19. Proximity Switch 21. Hydraulic Piston Assy
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7.3.8 Hydraulic Cylinder

The inside diameter surface of the hydraulic cylinder should be inspected
for wear grooves and surface finish whenever the hydraulic cylinder
heads are removed. Excessive grooving on this bore is indicative of
piston seal wear.

(@

Image: 05114707
Drawing: 05113030 rev

Item Description

(1) Hydraulic Cylinder (2) Cylinder Head (3) Proximity Switch
(4) Mount Stem (5) Cap Screw (6) Cap Screw

(7) Retainer Ring (8) Back-up ring (9) O-ring

(10) Spacer
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7.4

7.5

HP Dump Valve

The dump valve assembly includes a normally open HP water valve, plus
a solenoid operated air valve for the air actuator on the dump valve.
Replacement parts for the HP valve are provided in the Parts Lists
(Section 12, see Figure 12-7, “Bulkhead Piping Assy”).

HP Attenuator

There is no servicing of the HP attenuator at the customer level. The
seals in the HP attenuator are tested at Ingersoll-Rand to high pressure
in excess of operating pressure making disassembly difficult. In the
event of a HP water leak of a HP attenuator, the attenuator should be
replaced. The defective attenuator should be returned to Ingersoll-Rand
for replacement or servicing.
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8.1

Section 8 ELECTRICAL SYSTEM

Electrical System

The electrical system contains all functions necessary for turnkey
operation. This includes the control and starter panel, intensifier
reversal circuit, diagnostics, malfunction warning and protection.

The electrical enclosure and the display, buttons, lights, and electrical
harnesses into and out of this enclosure can be exposed to occasional
water spray and dust per NEMA-12 standards.

Electrical Overview

There is only one electric motor on the SL-IV Waterjet Pump. The control
voltage of 24vdc is furnished by the built-in power supply drawing its
power from the motor’s AC circuit.
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Figure 8-1 ELECTRICAL CONTROL POWER

Item Description

1 Wall Disconnect-Main Power
2 3-Phase Line (Service Drop) Power
3 Enclosure Door Disconnect/Circuit

Breaker

Contractor Coil(s) (230V)
Electric Motor

co~NOY OB

Motor Starter Contactor(s)

Transformer (230V AC Out)
Power Supply (24V DC Out)

10
11
12

13
14
15
16

Programmable Logic Controller
Optical Relays
Touch Screen Interface Panel

Modem (Optional)

Emergency Stop Button
Proportional Control (Optional)
Pressure Transducer (Optional)
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8.1.1 Motor Starter Circuit

All horsepower levels of SL-IV Waterjet Pumps are available with built-in
starter/ control panels . Two starter circuits are typically used:

¢ Wye-Delta for reduced voltage starting: Required in Europe and standard on
the SL-IV for motors of 75 hp or greater. Three each 3-phase contactors are
used to accomplish Wye- Delta starting.

¢ Across- the- Line, or Full- Voltage starting: Commonly used in North
America, only a single 3-phase contactor is required.

Electrical power from the utility grid enters the SL-IV Intensifier Pump at the
combination circuit breaker/ disconnect (3). Note that whenever the door to the
electrical enclosure is opened, all electrical power is automatically disconnected
from the intensifier pump. Be aware that 3-phase, medium voltage power is still
present at the input side of the main circuit breaker/ door disconnect. To make
the SL-IV Intensifier Pump electrically safe, one should switch the wall
disconnect (1) OFF and observe LOCK-OUT/ TAG-OUT safety practices. Note
that the wall disconnect (1) should have circuit breakers or fuses, but that this
over current protection may be oversized for the current draw of the particular
SL-IV Intensifier Pump. The primary over-current protection for the SL-IV
Intensifier Pump is the main breaker/ door disconnect (3) built into the
electrical enclosure. On the output side of the main breaker/ door disconnect
(3) main power leads connect to the motor starter contactor(s) (4), then to the
electric motor (6). Secondary power leads connect to two phases of the main
breaker/ door disconnect output side to supply the control circuit.

Other features included in the motor starter circuits include:
e Manual disconnect with door handle interlock
e Overcurrent protection

e Hydraulic unloading during startup, allowing the motor to reach full
speed.

e 9-post motor terminal block for European models.
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8.1.2 Control Circuits and Logic

The operator controls the waterjet pump primarily through the digital
display panel. The digital interface (display) communicates with the PLC
controller located inside the electrical enclosure.

In order to avoid costly damage to the pump, automatic shutdown logic
and diagnostic messages are displayed to the operator as to the cause of
the impending shutdown. The inputs that trigger automatic shutdown
are:

Motor Overload

Motor Feedback Failure

Oil Level Low

Oil Temp High

Low Booster Pressure

Low Inlet Water Pressure
Long Idle Time Shutdown
Booster Temp High

Left Overstroke Shutdown
Right Overstroke Shutdown
Topworks Overstroke Shutdown

For more information on these conditions and recovery procedures, refer
to Section 3, Operation, of this manual.

The functions listed below are available by connecting to terminal blocks
in the starter/control enclosure. An optional 37-pin circular connection
mounted in the side of electrical enclosure is available.

e Start

e Stop

e Emergency Stop (E-Stop)
e Pump RUN indicator light
e Pump malfunction light

e Remote 2-pressure

e Proportional Pressure (optional)
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Table 8-2. SENSORS/SOLENOIDS - SLIV

No. FUNCTION COMPONENT DESCRIPTION LOCATION

1 Intensifier shift Proximity switches Hydraulic cylinder,
SEensors intensifier assy

2 Cutting water Solenoid shutoff valve, water Bulkhead plumbing
supply assembly

3 HP water dump HP shutoff valve, pneumatically- = HP discharge piping,
valve operated, solenoid valve (pneu) betw. HP atten. and

bulkhead piping.

4 Intensifier Shift, Solenoid- operated, directional Hydr manifold assy,

A/B Port Shifting control valve (DCV), hydraulic motor/ pump group
pilot- operated spool

S HI/LO Pressure Solenoid shutoff valve, hydr Hydr manifold assy,
Select cartridge style motor/ pump group

6 Low oil level/ Combination level/ temp switch, | Hydraulic reservoir
temperature immersed in hyd fluid

7 High Booster Temperature sensor LP water filter assy,
Pump Temp manifold block

8 Low cutting water @ Pressure switch, 30 psig LP water filter assy,
supply pressure manifold block

9 Low booster Pressure switch, 60 psig LP water filter assy,
pump pressure manifold block

Figure:

Title:  ELECTRICAL
Image: 05149570 EX
Drawing: rev
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Figure:
Title: CONTROLS

Image: 05146337 EX
Drawing: rev

Figure 8-3 CONTROL PANEL/SCREEN, SLIV
8.1.3 Operation (See Figure 8-3)

To energize the Control Panel, pull the EMERGENCY STOP button, then press
the RESET button. The Control Panel will display the RUN screen. After a five
second delay, if all run conditions are met (no alarm conditions, and inlet water
pressure above 30 psi) the RUN BAR will flash, indicating machine is ready to
start.

Before starting intensifier insure all parameters are set to users specifications.

On RUN screen press PRESSURE button to set final pressure. An up/down
arrow below the PRESSURE switch indicates high or low pressure setting. The
pump will be held in low pressure for 20 seconds after motor is started, after
which pressure will go to high if high is selected, otherwise the pump will stay
in low pressure. The final pressure may also be set on the PRESSURE
CONTROL screen if analog control is present.

On the STROKE RATE screen set the STROKE RATE ALLOWED. Because
overstroke protection is related to stroke speed under actual pressure setting,
this allows you to control sensitivity of the overstroke protection software for
your particular operating pressure.

Return to the MAIN MENU. Scroll to SET-UP screen. There are two SET-UP
SCREENS - If analog pressure control is not installed on the machine, a
screen will appear that does not include the TRANSDUCER and
PROPORTIONAL SELECT buttons. These buttons are used only if a
pressure transducer and/or a proportional valve are installed on the
machine. Set water reset function and idle shutdown function on or off.
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WATER RESET FUNCTION

IDLE SHUTDOWN FUNCTION

Press on (I) to shut water off five (5) minutes
after machine shuts down. Selecting this
function will insure that the inlet cutting
water is shut off following a shutdown fault.
This can prevent water from leaking past a
damaged water seal following an overstroke
shutdown caused by a seal failure.

Set timer to stop machine after 5-30 minutes
of inactivity (machine not stroking). This
feature saves energy by automatically shutting
down the intensifier if it is not being used.

For more information, refer to Section 3, Operation, of this manual.

(1) Standard machine, start-up after machine has been E-stopped:
Safety dump valve will be open. It will close 3 seconds after the T/W
begins stroking. The pump will be held in low pressure for 20 seconds
after motor is started after which pressure will go to high if high is
selected, otherwise will stay in low.

The purpose for this is to allow entrapped air to be bled from any HP
cylinder that has been maintained to avoid hot air burning the plunger

seals.

(2) Standard machine, start up after normal stop: Safety dump valve will
be closed, pump will be held in low pressure for 20 seconds after motor
is started, after which the pressure will go to high if high is selected,

otherwise will stay in low.

(3) Machine equipped with hp transducer, start up after E-stop: same as

(1) above.

(4) Machine equipped with hp transducer, start up after normal stop: If
pressure is allowed to bleed through orifice to below 1000 psi, dump
valve will open and start up will be like (1) above, if pressure is not
allowed to bleed, start up will be as (2) above.

e The display screen will always default to the Run screen after being on any
other screen more than 5 minutes.

NOTE

The high-pressure dump valve will not close if the air supply is OFF.
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After pressing the Start button:

e The motor starter in the control panel is activated and the motor
starts.

e The intensifier assembly starts operating. Reversal position is sensed
by proximity switches, which send signals to the PLC inside the
control panel. The PLC activates the opposite solenoid on the pump
reversing valve.
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8.1.4 CONTROL POWER CIRCUITS (see Figure 8-1)

A control power transformer (7) with multiple input taps and 230 VAC
output taps provides all control power to the SL-IV Intensifier Pump. A
pair of leads from the main breaker/ door disconnect (3) are routed to
the transformer (7) input side. Note that transformer (7) input voltage
should match voltage at the wall disconnect (1). Hence, the 2 leads to the
transformer (7) input are correct when L1 is O volts and L2 matches the
wall disconnect (1) voltage (e.g., 460, 415, 757, 400, 208 volts-AC, etc.).

Transformer (7) output power is always 230 volts-AC. Note that if the
Pump has a 230 volt AC motor (6) and starter (4) setup, no transformer
(7) is necessary. (IR Waterjet does NOT recommend that Pumps be
operated at 230 volts-AC for reasons of operating cost and energy
savings, though sometimes running the intensifier at this and other low
voltages is necessary.)

Wiring from the control power transformer (7) output (secondary
windings) is directed to two places: 1) motor contactor(s) (5) and 2) 24
volt-DC power supply (8). To minimize the load requirement on the 24
volt-DC power supply, motor contactor coil(s) (5) use 230 volt-AC coil(s),
while the relay logic (11) controlling the motor contactor(s) (4) is powered
by 24 volts-DC.

The 24 volt DC power supply (8) receives 230 volts-AC input power and
regulates it to 24 volts DC, 5 amps maximum output power. 24 volt-DC
power from the power supply (8) first passes through a circuit breaker
and the EMERGENCY STOP (E-Stop) (14) logic, then to the PLC (10), the
touch screen display (12), the optical relays (11), and to other control
functions.

8.1.5 (OPTIONAL) PROPORTIONAL PRESSURE CONTROL

Proportional pressure control (optional) allows the operator to change
cutting water pressure using the touch screen. An electronically-
controlled hydraulic cartridge relief valve mounted on the hydraulic
manifold accomplishes this proportional control. The proportional relief
valve receives its commands from a section of the PLC. An analog output
module attachment with the PLC is required to operate the proportional
pressure control.

8.1.6 (OPTIONAL) MODEM

Modem option available for remote maintenance, trouble-shooting and
software updating.
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8.2.1

8.2 Maintenance Overview

Electrical components require minimum attention and service. The
components that require service are the proximity switches on the
intensifier assembly, and the optical relay switch in the control panel.

Proximity Switch Service

If the pump quits pumping water, the proximity switch may need to be
replaced. Check the LED lights on the switch.

Symptoms of a failed proximity switch are (1) the LED lights do not
change state (indicating not sensing the piston) or (2) the LED lights are
continuously flashing. Replace the switch when failure occurs.

Components: (1) Intensifier Assembly
(2) Piston
(3) Proximity Switch
(4) Hydraulic Cylinder
Recommended Allen (hex) Wrench, M5

Tools: Torque Wrench
Rags
Parts: Proximity Switch

Replace Proximity Switch
Turn off waterjet pump, disconnect and LOCKOUT electric power.

Disconnect cable.

Unscrew bolts, remove proximity switch.
Install new switch. Install bolts.

Torque bolts to 16-18 Nm (140-160 in-lbs.).

a kL hd =

PROX SWITCH

e (2) EACH PER [ ‘ T [ [ ‘

INTENSIFIER

Title:  PROX_SWITCHES
Image: 80079197
Drawing: rev
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8.2.2 Optical Relay Switch Service

Components: Optical Relay Switch
Recommended Tools: Flat screwdriver, 3mm (1/8 inch)
Parts: Optical Relay

Replace Optical Relay Switch
1. Turn off waterjet pump, disconnect and LOCKOUT electric power.

2. Open control panel.
3. Unscrew optical relay switch mounting bolts, remove and replace.

If the motor will not start and a “motor feedback” fault message appears, the
optical relay which controls the motor starter may need replaced.
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Features

In addition to “slow start”, other features of the hydraulic system are
listed below:

Hydraulic 4-way valve - directional control valve (DCV)-solenoid-
operated. Used for HP cylinder shifting.

Close - coupled motor/hydraulic pump - pump mounts directly to
the motor, saving approximately 8-10 inches of length on the overall
pump/motor assembly, reducing footprint of the waterjet pump
package. The pump is directly coupled to the motor rather than a
conventional standalone housing and shaft coupling assembly.

Reference hydraulic gage — used for adjusting pressures in the
HI/LO relief valves. Displays hydraulic pressure, as well as water
pressure in multiple units directly at the pressure adjustment knob.

Built in hydraulic oil drip pan - allows for the spills to be contained
within the machine while addressing environmental issues of mixing
water and oil.

Remote dual pressure control — allows for flexibility at the cutting
nozzle in pressure adjustments for certain pure water/abrasive
applications.

Pressure adjustment control - allows for infinite pressure settings
though out the entire pressure range for flexibility.

Figure:

Title:

Image: 05118203
Drawing: 05118047 rev
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9.1 Components
Following are the hydraulic system components:

NOTE
The main pump is direct-mounted to the motor. The main
pump control includes hi and lo preset pressures. The operator
is able to switch between pressures at the operator’s console.

Figure:

Title:

Image: 05118185
Drawing: 05118047 rev

Item Description

(1) HI pressure control (2) LO pressure control (3) Fixed relief valve
(4) Gage (5) Manifold (6) Pump
(7) Motor (8) Directional Control Valve (9) Hydraulic Cylinder

(10) Hi-Lo Solenoid Valve
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9.2 Operation

The hydraulic system operates at HI or LO pressure settings up to the
maximum flow capacity of the variable displacement piston pump. Upon
selecting HI or LO, the operator is able to adjust the HI or LO pressure
controls within the respective adjustment ranges.

The electric motor (7) drives the variable displacement, pressure
compensated pump (6). The hydraulic manifold (5) is mounted on the
pump discharge. The flow from the pump passes through check valve to
the directional control valve (8), and the directional control valve sends
the flow to the hydraulic cylinders (9) in one direction until the piston
activates the proximity switch at the end of the stroke. The activated
proximity switch sends an electrical signal to the programmable
controller (PLC). This PLC in turn activates the directional control valve
(8) to change flow and to reverse direction of movement of piston until
activating the opposite end-of-stroke proximity switch.

Although one DCV supplies hydraulic power to two intensifier hydraulic
cylinders arranged in parallel, these cylinders operate at approximately
the same cycle rate due to logic built into the PLC (see Section 8,
Electrical System).

9.2.1 Hydraulic Pressure Adjustment

A variable displacement pressure compensated feature maintains
constant operating pressures even under variable flow demands. Dual
pressure control is standard. Switching high to low pressure may be
done at the control panel (or remotely) with the HI-LO switch that
activates the solenoid valve (11). The HI pressure is set by adjusting the
knob and the LO pressure is adjusted using a wrench on that relief
cartridge (2). Turning the knob/adjusting the screw clockwise increases
pressure.

NOTE

In order to remote select the pressure, the HI-LO switch should be
set to the “HI” position.
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9.2.2 Hydraulic System Pressure Protection

Besides the HI-LOW Pressure Control Valves, the hydraulic system
pressure is limited by the main relief valve (3). The operating hydraulic

pressure is indicated by hydraulic gage (4).

Pressure Adjustment

Hyd. Pressure Bar (psi)

Control @ Valve
Increase Decrease Maximum Minimum

High 1 Clockwise = Counterclockwise @ 207 (3,000) 1.7 (25)
Pressure

Low 2 Clockwise Counterclockwise 103 (1,500) @ 1.7 (25)
Pressure

Main . . (Not

Relief 3 Fixed Fixed 234 (3,400) applicable)

NOTE

Do not adjust the HI pressure control to pressures greater than
207 bar (3,000 psi). Doing so will cause the main relief to open
limiting hydraulic pressure to 234 bar (3,400 psi). Also due to
excessive opening of the main relief valve will result in
significant wasted heating of the hydraulic oil, and the decrease
of water flow performance.

Dec 2002
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9.3 Motor/Hydraulic Service Maintenance

The hydraulic oil filter should be checked daily and replaced if the
pressure gage reads over 40 psi. The hydraulic oil should be replaced
every 2000 hours or yearly, whichever occurs first. For hydraulic oil and
filter maintenance, see Section 10, Recirculation System.

The hydraulic system components that require periodic maintenance are
the motor and the manifold. The motor needs to be serviced every 5000
hours of use. The operating pressure settings of the manifold needs to
be checked daily and adjusted if necessary.

Recommended Tools: Manual Grease Gun
Open End Wrench 14mm (9/167)
Rags

Parts: Bearing Grease, SRI #2 or equivalent

Item Description

(1) Motor (2) Manifold (3) Recirculation Pump
(4) Hydraulic Pump
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9.3.1 Motor Service

1. Locate the two zerk fittings, they are located at each end of the motor,
remove their plastic caps.

2. Apply one or two strokes of grease. Replace caps on zerk fittings.

3. Run motor a few minutes.

9.3.2 Manifold Service
1. Check operating pressure.
2. If pressure adjustment is necessary:

3. Adjust high pressure control valve. Turn locking nut
counterclockwise, then turn the knob clockwise to increase pressure,
counterclockwise to decrease.

4. Adjust low pressure control valve. Turn locking nut counterclockwise
with open end wrench. Turn the hex clockwise to increase pressure,
and counterclockwise to decrease. Lock in place with nut.

9.3.3 Motor/ Pump Coupling - Spline Lubrication—

(Recommended Annual Service Procedure)
Special Tools and Supplies:

e Optimal Spline Lubricant- (IR P/N 10184802)
e (leaning Solvent
e Miscellaneous Wooden Blocks
e Shop Rags
e Spare Shaft Seal—(See Table Below)

Shaft Seal Part No’s -- Hydraulic Pumps
Piston Pump Shaft Seal -

Model/ kW (hp) Displacement IRWJ Part
(cc’s/rev) No.

SL4/22 (30) &

S30-OEM 45 05096011

SL4/37 (50) 71 05088083

SL4/75 (100) 140 49831159

Lock out electrical power to prevent inadvertent motor start

2 Unbolt motor vibration mounts from frame base plate (4 ea socket
head cap screws).

3 Support hydraulic pump assembly while leaving all hose connections
undisturbed. Use wooden blocks to support pump,/ manifold
assembly.

4 Remove bolts attaching piston main pump to electric motor.
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Note:

Note:

10

11
12
13

14

Slide electric motor away from hydraulic pump package, revealing
spline coupling.

Additional clearance and access to the motor and pump splines can
be had by pushing the pump assembly to the right. The main pump
suction hose will limit movement to approximately 1-inch. It should
not be necessary to disconnect any hydraulic hoses for this
procedure.

If additional clearance is required to separate motor and pump,
unbolt electrical panel from KMT Waterjet pump frame (SL-
IV/30/50/100hp). Remove 4 ea Y-in. nuts from studs holding
electrical panel to end of frame. Move electrical panel 4-8 inches away
from frame. Disconnecting of motor lead wires should not be
necessary to perform this procedure. Note that wire ties holding the
electrical control harness to the top pan should be removed to allow
the electrical control panel.

Wipe residue from motor internal spline and from male pump splines.
Avoid damage to shaft seal on hydraulic pump.

Inspect splines for unusual wear. Consult with KMT Waterjet Service
if spline wear appears beyond limits.

Note presence of hydraulic oil or evidence of hydraulic leak in shaft
cavity. If hydraulic leak is indicated, replace shaft seal.

Lubricate internal and male spline wear surfaces with Optimal grease. Cover
mating spline surfaces sufficient to assure all metal- to- metal contact
surfaces are lubricated.

Move motor and pump assembly together to re-engage splines. Install hex
head cap screws through holes/slots in pump flange into motor face.

Reinstall motor mount socket head capscrews (4 ea).
Reinstall electrical panel to end of frame (if applicable).

Start motor, apply full HP water pressure, noting any unusual sounds from
motor / pump assembly.

(Spline lube procedure complete)

Dec 2002
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Section 10 RECIRCULATION SYSTEM
10 Recirculation System

The recirculation system keeps the hydraulic oil at operating
temperature while using the minimum amount of cooling water flow. The
system also provides the necessary oil conditioning and filtration to
maintain oil cleanliness. The conditioning of the hydraulic oil includes
cooling it, cleaning it, and together with the hydraulic tank, removing air
bubbles entrained in the oil due to agitation and turbulent flow in the
main pump circuit.

10.1 Components

The cooling and filtration system (recirculation system) is equipped with
the following:

e Recirculation pump (gear-type)-which receives oil from the oil tank

o Heat exchanger - cooling water is controlled by the water modulating
valve

e Oil filter assembly - includes an indicator to show the filter element
condition. It also includes a bypass or relief valve, should the filter
element be allowed to become entirely clogged with
dirt/contaminants.

10.2 Operation

The recirculation pump (1) takes oil from the tank (6) and pumps it to
the oil to water heat exchanger (3), then to the oil filter (5) and back to
the tank.

The pressure gage (4) indicates when the filter element needs
replacement. It should be read when both the water jet pump is running
and the oil temperature is approximately 115°F. Oil fill port must be
used when pumping oil into tank to assure cleanliness. By filling at this
point, the hydraulic oil must pass through the hydraulic filter to get to
the hydraulic tank, guaranteeing that the oil into the tank gets at least
one pass through a good filter.
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Title:
Image: 05118211
Drawing: SL49888D _rev.

Item Description

(1) Recirculation Pump (2) Water Modulating Valve (3) Heat Exchanger
(4) Pressure Gage (5) Oil Filter (6) Oil Fill Port
(7) Oil Fill (8) Hydraulic Oil Tank

Operating Temperature Adjustment
The operating temperature is adjusted by turning the water modulating

valve (2) adjusting knob with a flat blade screwdriver. Clockwise
increases the oil temperature.

The water modulating valve regulates the cooling flow that enters at port
“D” to the heat exchanger (3) and then discharges through port “C” to the
drain.

The operating oil temperature is factory set at 46°C (115°F) based on the
temperature and flow of cooling water at the factory. Field adjustment
may be necessary.

10.3 System Pressure Protection

System pressurization over 4.2 bar (60 psi) is prevented by relief valve (8)
located on filter head (5).
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Adjustment Setting
Control Valve
Increase Decrease Maximum Minimum
Oil 2 Clockwise Counter- 520C 410C
Temperature clockwise (1250 F) (1100°F)
QOil Pressure 8 Fixed Fixed 4.2 bar 3.8 bar
(60 psi) (55 psi)

10.4 Maintenance Overview

During normal operating condition, the oil will be maintained at the
correct operating temperature.

In order to get the best value from the hydraulic system (including the
recirculation system) one should change the filter element when it
indicates that it is time. The hydraulic oil should be changed after 2,000
hours or 1 year of service (wWhichever comes first) or whenever a fluid
sample indicates that it is contaminated and beyond being fixed by
simply operating the filter.

Parts: Hydraulic Oil:
General service, use Mobil #DTE Heavy Medium, No.
021029 (I-R part 05022702)
Food service, use AMOCO #FG68EL
(I-R part 49835762)
Oil with additives such as zinc diophosphate for
antiwear are not recommended because of reaction
with water.

Tools: Open End Wrench, 1-1/4”
Rags
Container to collect oil
Oil transfer pump with 3/4” hoses. Inlet hose with
2” male pipe connector, and pump discharge hose
with 3/4” female JIC connector.

Jan 2003
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Oil Filter
The oil filter needs to be replaced if the pressure gage reads over 40 psi.
Components: (1) Oil Filter Head
(2) Element

(3) Pressure Gage

Parts: Element
Tools: Filter Wrench
Rags

Container to collect oil spills

Replace Oil Filter
1. Unscrew element from filter head with the filter wrench.
2. Oil gasket of new element.
3. Screw new element on head.
4

. Start pump and check for leaks.

Figure:

Title:

Image: 05118229
Drawing: 05110860 rev
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Oil Tank
The oil tank is equipped with the following:
e Visual temperature and level indicator

e Air breather and filter that prevents dirt from being sucked into the
tank whenever the oil level drops, then allows air to escape when the
level rises

e Drain valve, and
e Fill components.

The fill components consists of the Oil Filter Head, Fill Port, and the Fill
Port Cap.

M The breather is not a fill component, and must not
be used as a fill point.

®

Item Description

(1) Filter Assembly (2) Oil Fill Port (3) Temperature Sensor
(4) Oil Fill Port Cap (5) Oil Tank Cover (6) Shut-Off Valve
(7) Breather
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Replace Hydraulic Oil

1. Drain the tank, by connecting the inlet hose of the oil transfer pump to the
drain valve. Open valve and pump oil to container.

2. Close hand valve, remove oil transfer pump inlet hose from hand valve.

NOTE

Never assume a new drum of oil is free of damaging contaminants. Typically,
oil from a new drum does not meet the hydraulic system cleanliness
requirements. For this reason it is important to use the oil transfer pump,
which forces oil through the return filter into the tank.

3. Remove cap from fill port.
4. Connect oil transfer pump discharge to fill port. This will assure clean
filtered oil is pumped into the tank.

Oil must be filtered through an equivalent filter such as a
10 micron filter element or see filter element in figure 12 in

section 12. Failure to do so will cause damage to the

primary hydraulic components, voiding the warranty.

S. Check oil sight gage to assure proper fill level. Remove hose, cap fill port.

6. Remove the plug of the main hydraulic pump case and make sure the case
fills with oil. With the plug removed, head pressure from the tank (reservoir)
will force oil into the pump case.

7. Run pump following initial start-up procedure. This will assure the system
is filled.

8. Check oil sight gage. Add oil if necessary.

9. Disconnect oil transfer pump discharge hose, install fill port cap.

_ﬁ Failure to fill the pump case with oil will damage the pump
CAUTION . . ..
due to air becoming trapped inside.
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SECTION 11 SPECIFICATIONS

11 Specifications

Following are the specifications for the KMT Waterjet SLIV Plus Waterjet Pump.
Included are the specifications for the equipment, torque, cutting water, cooling water,
and the maximum quantity of orifices that can be supported. 30hp and SOhp power

units are listed.

11.1 Equipment Specifications

SL-IV Waterjet Pump Size 22 (30) 37 (50) kW (hp)
Installation location Indoors Indoors
-Air borne dust/contaminants Minimal @ Minimal
Ambient temperature
-Minimum storage 2(36) 2(36) °C(°F)
-Minimum operating 5(40) 5(40) °C(°F)
-Maximum operating 40(104) 40(104) | °C(°F) (see note [1])
Maximum Relative Humidity (see note [2])
-At Maximum Operating Temp. 95% 95%
Electrical (see note [3])
-Motor type TEFC TEFC (see note [4])
Voltage / Service Amps 200/3/50 92 150 Volts/Phase/Hertz/Amps
208/3/60 88 144
240/3/60 80 130
400/3/50 46 75
415/3/50 44 72
480/3/60 40 65
575/3/60 32 52
Sound Level 72.5 72.5 dB(A) (see note [5])

(Note: Specifications listed below apply equally to 30 hp and 50 hp models)

Controls

-Voltage

-Power Supply

-Safety shutdown switch settings
High oil temperature
Low inlet water pressure
Low oil level
Booster pump overheat
Low booster pressure

Hydraulic System
-0il tank capacity
-Recommended oil type

Regular applications

Food applications
-Hydraulic oil operation

Minimum temperature

Maximum temperature

15(60)
65(150)

24
10

62 (144)
2 (30)
80 (21)
53 (128)
4

(60)

106 (28)

5(60)
| 65(150)

volts, DC
amps, DC

°C (°F)

bar (psi)

1 (gal).

°C (°F) (see note [5])
bar (psi)

1 (gal)

Mobil, DTE Heavy Medium, # 021029
(IR # 05022702)
Conoco AA-20 (IR # 49835762)

OC(OF)
OC(OF)
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Note [1]: Based on motor nameplate data, oil temperature must be maintained within
operating specifications.
[2]: When relative humidity is above 50%, frequently check oil in tank for water
content.
[3]: Not all motor voltages are readily available, check with factory for availability.
[4]: Totally enclosed fan cooled.
[5]: Sound level per TUV report DE1-1-9047401.
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Cutting Water Out

-Maximum flow rate

(Note: Specifications listed below

-Minimum outlet pressure
-Maximum cont. outlet pressure
(Q-series)
(T-series)
Compressed Air
-Flow rate maximum
-Inlet pressure range
Service Connections
-Cutting water in
-Cutting water out
-Cooling water in
-Cooling water out
-Plant air in
-Cutting water drain
-Oil tank drain valve
-0il tank fill port

8.3(120)

2.4(0.63) 3.8 (1.0)
2.2 (0.58)  3.4(0.9)

345 (5,000)

3,800 (55,000)
4,100 (60,000

0.028 (1.0)
75-85 (5-6)

1/2" NPT
9/16"
1/2" NPT
1/2" NPT
1/4" NPT
1/2" NPT
1/2" NPT
3/4" male JIC

eraterjet Systems SECTION 11
SPECIFICATIONS
SL-IV Waterjet Pump Size 22 (30) 37 (50) kW (hp)
Optimum temperature 46(115) 46(115) | °C(°F)
Hot oil shutdown 62(144) 62(144) | °C(°F)
Fluid Filtration Rating Beta 10 >/= 100 Note [0]
Fluid Cleanliness Level 17/14 Note [7]
-Hydraulic Pump Type Piston
Displacement Variable
Pressure Compensated
Flow rate 65(17) 1/min(gpm)
-Hydraulic Hi-Lo Settings (factory)
Lo pressure 34 (500) bar (psi)
Hi pressure 206 (3000) bar (psi)
-Hydraulic oil cooling _
Total heat rejection 3.7(5.00 | 7.4(10) kW (hp)
Cooling fluid requirements at inlet
fluid temperature 18 (65) °C (°F)
Maximum cooling flow 3.8 (1.0) 7.57(2.0) 1/min (gpm)
Maximum inlet pressure 6.9(100) bar (psi)
Pressure drop 2 (30) bar (psi)
Cutting Water "IN"
-Minimum inlet pressure 2.4 (35) bar (psi)
-Maximum inlet pressure 7 (100) bar (psi)
-Maximum outlet pressure 8.3(120) bar (psi)
-Maximum inlet temperature 29(895) °C (°F)
-Optimum inlet temperature 18(65) °C (°F)
-Factory Booster Pump Settings
Inlet Pressure 4 (58) bar (psi)
Outlet Pressure Set at bar (psi) (see Note [8])

1/min(gpm) @ 55,000
l/min(gpm) @ 60,000

apply equally to 30 hp and 50 hp models)

bar (psi)

bar (psi)
bar (psi)

m3/min(cfm)
bar (psi)

60,000 psi HP fitting
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Note [6]: Beta filtration rating—There are 100 particles per ml larger than 10 microns
upstream of the filter for each particle (per ml) greater than 10 microns
downstream of the filter.

Note [7]: ISO-4406 fluid cleanliness ratings—17 ~ < 1,300 particles per ml > 25 microns
// 14 ~ < 160 particles per ml > 15 microns.

Note [8]: Booster pump discharge pressure is dependent on inlet pressure.
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11.2 Torque Specifications
Recommended Torque Values—Hydraulic Intensifier and HP Connections

Do not exceed torque values, excess torque can cause

‘ NN e component damage or failure with potential hazards to

equipment and personnel.

Item Torque Nm (ft-Lb) Wrench mm (inch)

Hydraulic Intensifier
Hydraulic Cylinder

End bell bolt 200(1495) M12 hex
Proximity switch 17(13) M5 hex
Flange Stud Nuts 271 (200) (1-7/16) socket*
Seal Head
Gland Nut 176(130) 30 (1-3/16) Crowfoot
HP Tubing Nut 67(50) (13/16) Crowfoot
Pneumatic Valve
3/8" Inlet 67(50) (13/16) Crowfoot
1/4" Outlet 34(25) (5/8) Crowfoot
H P Fitting Gland Nuts
1/4" Nut 34(25) (5/8) Crowfoot
3/8" Nut 67(50) (13/16) Crowfoot
9/16" Nut 149(110) (1-3/16) Crowfoot

*See Section 7 for complete tightening procedure.

NOTE
Measurements are made with lubricated components and a calibrated
torque wrench. Inconsistencies in wrench settings, lubrication, and
technique, may not produce a leak tight seal. If leakage persists,
increase the torque until the components seal, do not exceed a value
15% greater than shown. If leakage persists there is a component
problem. EXCESSIVE TORQUE MAY DAMAGE OR REDUCE THE
LIFE OF COMPONENTS.
Use of an antiseize thread Ilubricant, like High Purity Goop
(KMT Waterjet P/N 10084440) is highly recommended for tightening of
stainless steel HP water fittings.
A torque wrench kit is available from KMT Waterjet. (KMT Waterjet
P/N 49895436).
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mr Waterjet Systems

11.3 Cutting Water Specifications

The cutting water supply to the waterjet pump must meet the following
specifications. High concentration of dissolved solids, especially calcium, silica,
and chlorides, will affect high pressure component life. A water analysis will
indicate the type of water treatment necessary.

Water Quality Parameters Mm.lmum Better Best
Requirement

Alkalinity (mg/1) 50 25 10
Calcium (mg/]) 25 5 0.5
Carbon Dioxide (mg/]) 0 0 0
Chloride as CI (mg/]) 15 1 0.1
Free Chlorine (mg/]) 0.05 0.05 0.05
Iron as Fe (mg/]) 0.2 0.1 0.01
Magnesium as Mg (mg/]) 0.5 0.1 0.1
Manganese as Mn (mg/]) 0.1 0.1 0.1
Nitrate (mg/]) 25 25 10
Oxygen (mg/]) 2 1 0.1
pH Value 6.5-8.5 6.5-8.5 6.5 -8.5
Silica (mg/]) 15 10 1
Sodium (mg/]) S0 10 1
Sulfate (mg/]) 25 25 1
Total Dissolved Solids (mg/1) 200 100 S*
Total Hardness as CaCO3 95 15 1
(mg/1)
Turbidity (NTU) 5 S 1

* Do not reduce beyond this amount or the water will become too aggressive.

11.4 Cooling Water Specifications

Depending on the type of cooling system (closed recirculation, once through,
etc.), the following common problems can be experienced:

Closed recirculation:
Corrosion
Fouling

Once through:
Corrosion
Fouling
Scale
Microbiological

Scale control is the most common problem, and is the result of insoluble matter
deposited on the heat transfer surface. Calcium carbonate is the primary cause of
scale when calcium bicarbonate breaks down. As the temperature of the water
increases it becomes less able to hold carbonates in suspension.
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To predict the tendency of scale formation, the Langelier's saturation index can
be used as a guide.

Saturation Index = pH-pHs where pHs is calculated at saturation with calcium

carbonate.

A positive index indicates a tendency to deposit calcium carbonate, the higher the
positive value, the higher the scale formation. A zero index corresponds to water

that is in equilibrium with respect to calcium carbonate.

11.5 Orifice Support Capacity

The SL-IV Waterjet Pump supplies high pressure (HP) water up to 3,800 bar
(55,000 psi). The following table shows size, ratings, and maximum quantity of
orifices that can be supported.

Rated Pressure Flow Qty of Orifice by size [1]
power Bar (Psi) lpm
kW(hp) (gpm) 14 13 11 10 9 7 5
3,800 2.4
2239 550000 (0.63) - - 1 - - 2 4
4,100 2.2
22300 (60,0000 (0.58) - - - 1 - 2 4
3,800 3.8
370500 55000)  (1.0) 1 - -2 - 47
4,100 3.4
37(50)  (¢6:000)  (0.9) - 1 1 1 2 3 6
Note [1]: Orifice sizes: See below
Nom. Orif Size S 7 9 10 11 13 14
in. .005 .007 .009 .010 .011 .013 .014
mm .12 17 22 .25 .28 .33 .35
49836240
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PARTS LISTS

For:

SL-IV/50 hp
High Pressure Waterjet Pump
Version 2.0

480 VAC / 3¢ / 60 Hz
SL-IV plus Controls
Redundant Intensifier

To contact the KMT Waterjet Systems Spare Parts Department:

USA Parts Department Europe: Spare Parts Manager
KMT Waterjet Systems KMT Waterjet Systems GmbH
Production Equipment Group Wasserstrahl-Schneidetechnik
635 West 12th Street / POB 231 Auf der Laukert 11
Baxter Springs, KS 66713-0231 D-61231 Bad Nauheim
USA Germany
Phone: (800) 826-9274 Phone: 49-(0)6032-997-115
Fax: (620) 856-5050 Fax: 49-(0)6032-997-271
E-mail: wj_servicewkmtwaterjet.com E-mail: Info.waterjet@kmtwaterjet.de
March 2003 49831688c
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SECTION 12 PARTS LISTS

12.1 General

This section contains parts lists for service procedures and part identification, along with electrical and plumbing
schematics of the SL-IV 50 hp HP Waterjet Pump. The reader can use these parts lists to identify the part on a
drawing, then find the part number and part description corresponding to the drawing balloon number. Replacement
parts can be ordered with this part number information.

12.2 Part Nomenclature
The following abbreviations and numerical sizes are used for part descriptions in these parts lists:

Table 12-1 Part Description Abbreviations and Nominal Size Guide

Item Description Item Description
Assy Assembly mm sq. Square millimeters
Nominal sizes in fractions of an inch, eg, 37-degree flared, threaded Hydraulic fitting,
1/4,9/16, 1/2 NPT ~ 0.50-inch national pipe thread, JIC JIC standard, typically used on Hydraulic
3/4 or 9/16 HP tube ~ 0.56-inch OD HP tubing hose end connections.
or tube fitting
Hydr Hydraulic Dia Diameter
ID or OD Inside diameter or outside diameter Deg Degree
psi or ksi Pounds per square inch or thousands of 4,-8.-12 Hydraulic fitting nominal size, in 1/16 th’s

pounds per square inch of an inch, eg, 1/2 OD tube ~ -8

HP and hp = HP: High Pressure, hp: horsepower NO or NC  Normally open or normally closed

SAE O-ring O-ring threaded port style, SAE standard
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Fig No. | Part No. Figure Title Page #
49839640
80070592
12-1 80071251 480V, 50hp Waterjet Pump 12-5
80071525
80075914
12-2 05119169 Intensifier Assembly 12-7
12-3 05116769 Seal Head Assembly 12-9
12-4 05132253 Hydraulic Piston 12-11
12-5 05130091 Hydraulic Cartridge 12-13
12-6 05052519 Hydraulic Plumbing Assembly 12-15
12-7 80070634 Redundant Kit 12-17
12-8 80070279 Intensifier High Pressure Piping 12-19
12-9 05071766 Hydraulic Manifold Assembly 12-21
1210 | 320534507 Bulkhead Piping 12-23
12-11 49838378 Low Pressure Filter Assembly 12-25
12-12 49834229 Hydraulic Power Unit 12-27
12-13 05071758 Motor/Pump Assembly 12-29
12-14 05041660 Reservoir Assembly 12-31
12-15 05124920 Top cover Assembly 12-33
49831498
12-16 49839657 Electrical Assembly 12-35
80075906
05148523
12-17 49836885 Control Panel Configuration 12-37
80075898
05148515
12-18 49836620 Controls Subassembly 12-39
80071046
ggéggg?; Electrical Schematic — Full Voltage
49836604 Electrical Schematic — Y-Delta
49835622
05071972 Hydraulic Schematic
05075510
March 2003 49831688c

page 12-3




W T Waterjet Systems

SECTION 12
PARTS LISTS

Figure 12-1. HP WATERJET PUMP 80070592-480V, 80075914

ITEM No. QTY. PART No. DESCRIPTION

1 1 gg (1)47}?; }‘2} Frame Assembly

2 1 80070634  Redundant Kit-Optional

3 1 ggg?gggg Electrical Assembly —480V

4 - 02022702 Hydraulic Fluid

5 1 80070295  Bulkhead Pipe Assembly

6 1 05141660  Reservoir Assembly

7 1 80070279 HP Water Assembly

8 1 49834229 Hydraulic Power Package

49834385
9 1 80073711 Decal Package
80073919

10 - 05072582  Stripping

11 - 05072590 Stripping

12 1 05124920 Cover Assembly

13 4 05059605 Spring

14 4 05090857  Spring Bracket

15 4 05072293 Spring Bracket

16 8 95099024 Button Head Screw, #10-24 x 3/8

17 8 95367728 Lock Washer, #10

18 8 95367207  Washer, #10

19 1 05052519  Hydraulic Hose Connections

20 1 05128087 Start-Up Tag

March 2003
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DESCRIPTION

DRAIN ———————————————

P K B B B

CUTTING WATER OUT———--9/16 H.P. CONN

PLANT AR ————————————

COOUNG WATER IN ———————

CUTTING WATER IN ——————
COOUNG WATER QUT——————

A
B
c
D
E
F

INT UNIT-SLIV W/PLUS CTRLS

Image: 49831896

Title:

wing: 49839640D rev 0

Dra

1. INGERSOLL—RAND RECOMMENDS 36.00" MINIMUM CLEARANCE

AROUND INTENSIFIER FOR MAINTENANCE.

49831688c
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ITEM No.
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QTY.
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Figure 12-2 HYDRAULIC INTENSIFIER ASSEMBLY 05119169

PART No.
05059712
05119151
05116769
05034772
05133145
10110393
05059688
05130091
05007786
05132246
10074904
10110401
05034798
05034764
10075000
05034855
05141106
05127584
10183572
05132253
05049812
05079652
05061486
10074409
05144183
05081872
10148674
05066139
05004924

DESCRIPTION

Body, Cylinder, HP, 1.13-in. ID

Ceramic Plunger

Sealing Head Assembly

Cylinder Head

Seal Assembly-J5

Seal Assembly, Sealing Head

Nut, Retaining, Sealing Head

Seal Assembly, Plunger, Cartridge, Hydraulic
Flange, Retaining, Bushing

Liner, HP Cylinder

O-ring

Collar, LP Water, Sealing Head

Ring, Retaining

Cylinder, Hydraulic

O-ring

Ring, Backup

Cap Screw, Socket Head, M14x60, Grade 12.9
Switch, Proximity, 20-250 VAC/VDC

Cap Screw, Socket Head, M6x1x22mm, 316/304 Stainless
Piston Assembly, Hydraulic

Stem, Mounting, Hydraulic Cylinder

Cap Screw, Socket head, M10 x 1.5 x 85mm, Grade 12.6
Washer, Lock, High Collar, M10, Stainless
O-ring

Spacer, Proximity Switch
Gasket, Drip Pan, Upper

Special Tool, HP Seal Removal (Not Shown)
Special Tool, Wrench, HP Cylinder (Not Shown)
Special Tool, Plunger Removal

March 2003
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PLUNGER

Figure: 12-1
Title: HYDRAULIC INTENSIFIER ASSEMBLY

Image: 05113030
Drawing: 05035027 rev i1
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ITEM No.

VN U WN -

QTY

—_

— e e e e e e e

Figure 12-3 SEALING HEAD ASSEMBLY 05116769

PART No.
10106417
10107894
05116777
05112768
49884562
05116561
05116751
10118552
AV500260
05049853

DESCRIPTION

Body, Sealing Head
Poppet, Inlet, Cutting Water
Gland, HP, Sealing Head
Seat, HP, Sealing Head
Spring, Compression
Poppet, Valve, HP Check
Pin, Guide

Retainer, Poppet

Spring, Compression
O-ring

March 2003
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itle: SEALING HEAD ASSEMBLY
Image: 05113188
Drawing:05116769P rev 4
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ITEM No.
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Figure 12-4 HYDRAULIC PISTON ASSEMBLY 05132253
QTY PART No.

05132261
05074380
05049887
10148757
49877509
05088364
05049994
05087713
05117965
05117940

DESCRIPTION

Body, Hydraulic Piston

Pin, Clevis

Screw, Set, Socket, with Through Hole
Valve, Check, Cartridge, with O-ring
Adhesive, Thread Locker

Ring, Snap, Flat Wire

Ring, Backup

O-ring

Seal Assembly, Hydraulic Piston
Bearing, Hydraulic Piston

March 2003
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Figure 12-5 HYDRAULIC CARTRIDGE SEAL ASSEMBLY 05130091

ITEM No. QTY PART No. DESCRIPTION

1 1 05130109 Body, Seal, Cartridge
2 2 05015060 Seal, U-Cup, with O-ring
3 1 10193522 O-ring
4 1 05050760 Ring, Backup
5 1 05129481 O-ring
6 1 05013024 O-ring
7 1 05129515 Back-up Ring
8 1 05027255 Seal, U-Cup

Ref 1 0 05009048 Tool, Seal Installation
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ITEM No
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QTY PART No.
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05060744
05049705
05049739
10183517
10179018
05048780
05048806
05051214
05060751
05049713
05071105
05071121
05052493
95702619
10142644
10144749
05071113
05050331
10142594
05060777

FIGURE 12-6 HYDRAULIC PLUMBING 05052519

DESCRIPTION

Hose Assembly, Hydraulic, .75" ID, -12 JIC Swivel, Both Ends, 17.5"
Hose Assembly, Hydraulic, .75" ID, -12 JIC Swivel, Both Ends, 22"
Hose Assembly, Hydraulic, .75-in. ID, -12 JIC Swvl, Both Ends, 14"
Hose Clamp

Radiator Hose, 2.00”

Split Flange Kit, 2.00”

Split Flange Elbow,

Hose Assembly, Hydraulic, .25". ID, -4 JIC Swivel, Both Ends, 39"
Hose Assembly, Hydraulic, .25". ID, -4 JIC Swivel, Both Ends, 32"
Hose Assembly, Hydraulic, .75". ID, -12 JIC Swivel, Both Ends, 27"
Hose Assembly, Hydraulic, .75-in. ID, -12 JIC 90-deg x —12 JIC Swivel
Hose Assembly, Hydraulic, .25" ID, -4 JIC Swivel, Both Ends, 18"
Elbow, 45 Degree, -12 JIC x —10 SAE O-ring, Steel

Adapter, Straight, -12 JIC x —12 SAE O-ring, Steel

Adapter, 90-deg, -4 JIC x -4 SAE O-ring, Steel

Adapter, 45-deg, -4 JIC x -4 SAE O-ring, Steel

Adapter, Straight, -12 JIC x -12 SAE O-ring, Long, Steel

Elbow, 90 Degree, -12 JIC x —10 SAE O-ring, Steel

Adapter, Straight, -12 JIC x -16 SAE O-ring, Steel

Adapter, 45-deg, M/F, -12 JIC x —12 SAE O-ring, Steel

March 2003
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05119169
05111398
05071105
05073150
05073176
05070750
05057542
05073168
10084184
10067205
10083012
10082857
80070303
80070311
10097533
10078129
10078715
95413696
95383790
05070651
10105443
05148655
10083897

FIGURE 12-7 REDUNDANT KIT 80070634

DESCRIPTION

Intensifier Assembly, SL-IV, Ceramic
Stem, Quick Disconnect, %4-NPT, Stainless

Hose Assembly, Hydraulic, .75-in. ID, -12 JIC 90-deg x —12 JIC Swivel

Adapter, Straight, -12 JIC x —10 SAE O-ring, Steel

Adapter, Straight, -10 SAE O-ring x —12 SAE O-ring, Modified
Valve, Ball, Hydraulic, Shutoff, -12 SAE O-ring, 4,500 psi, Steel
Adapter, Straight, -12 SAE O-ring, Both Ends, Steel

Elbow, 45-deg, -12 JIC x —-12 SAE O-ring, Steel
Plug Connector

Cable Connector

Lock Nut

Gasket Assembly

Tube, Bent, .38-in. HP, 60 ksi, Stainless

Tube, Bent, .38-in. HP, 60 ksi, Stainless
Three-way Valve

Gland, .38-in. HP Tube, 60 ksi, Stainless
Collar, .38-in. HP Tube, 60 ksi, Stainless
Washer, Lock, Y2-ID, Stainless

Cap Screw, Socket Head, Y2 - 13 x 1-in., Stainless
Tube, Bent, .38-in. HP, 60 ksi, Stainless

Tube, .38-in. x 4.00, HP, 60 ksi, Stainless
Tube, Bent, .38-in. HP, 60 ksi, Stainless
Ferrule, .25 Hose

March 2003
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Figure:
Title: REDUNDANT KIT

Image: 80075195
Drawing: 80070634D rev 0
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FIGURE 12-8 INTENSIFIER HIGH PRESSURE PIPING 80070279

PART No.
80070303
80070311
10078590
10078772
05148846
10078129
10078715
05119169
05040696
49830599
10083897
95413696
05144837
95383790
05090717
10186153
49837362
10105443
10078780
05069703
05080528
10094704
49830581
10090280
10079523
49837354

DESCRIPTION

Tube, Bent, .38-in. HP, 60 ksi, Stainless
Tube, Bent, .38-in. HP, 60 ksi, Stainless

Tee, .38-in. HP Tube, 60 ksi, Stainless

Plug, .56-in

Tube, .38-in. HP, Bent, 60 ksi, Stainless Steel
Gland, .38-in. HP Tube, 60 ksi, Stainless
Collar, .38-in. HP Tube, 60 ksi, Stainless
Intensifier Assembly, SL-IV, Ceramic
Accumulator, HP, .96 liter (56 cu. in.), 4,200 bar, TUV
Tee, HP, .56, 60ksi, stainless
Ferrule, .25 Hose

Washer, Lock, .13

Spacer, Accumulator

Cap Screw, Socket Head, %2 - 13 x 1-in., Stainless
Nut, Retaining, HP Accumulator

Conduit, Extra Flexible, .38-in. ID, Galvanized
Tube, Bent, .38-in. HP, 60 ksi, Stainless
Tube, .38-in. x 4.00, HP, 60 ksi, Stainless
Elbow, HP, .38

Pneumatic Valve Assembly

Tube, .25-in. x 25.5, HP, 60 ksi, Stainless
Tube, .38-in. x 3.00, HP, 60 ksi, Stainless
Bulkhead Coupling, .38 x .56

Tube, .38-in. x 5.00, HP, 60 ksi, Stainless
Plug, .38-in

Tube, .38-in. x 9.38, HP, 60 ksi, Stainless

March 2003
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Figure:
Title:  HP WATER ASSEMBLY

Image: 05136682D
Drawin; g: 80070279P rev0
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Figure 12-9 HYDRAULIC MANIFOLD ASSEMBLY 05071766

PART No.
05044144
05071055
05071717
05055017
10185585
05045497
10187052
10187060
10074953
49889744
49889736
05092523
95688750
95055026
10189595
49889769

DESCRIPTION

Block, Manifold, Hydraulic

Plug, -12 SAE O-ring, Hex Socket, Steel

Valve, Relief, Hydraulic, 234 bar (3,400 psi), Non-adjustable, TUV

Plug, -2 SAE O-ring, Hex Socket, Steel

Valve, Solenoid, Hydraulic, 24 — VDC, Normally — Closed, 2-Way/2-Position
Gage, Pressure, Hydraulic, O - 5,000 psig, -4 SAE O-ring, Bottom-Mount
Valve, Relief, Hydraulic, 100 — 3,000 psi Range, Knob-Adjustable

Valve, Relief, Hydraulic, 25 — 800 psi Range, Adjustable

O-ring

Retainer, Valve, Cartridge, 1-in.

Valve, Check, Hydraulic, Cartridge

Valve, Directional, Hydraulic, Solenoid-Operated, DO-8, 24-VDC, .040-in. Orifice
Washer, Lock, High Collar, .50-in. ID

Cap Screw, Socket Head, 1/2-13 x 1.75-in., Steel, Black Oxide

Kit, O-ring, 4-way Valve (6 each O-ring)

Plug, -4 SAE O-ring, 7/16-20, Hex Socket, Steel

March 2003
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TORQUE

ITEM WRENCH Fr-ib (N-M)
5 3/8 70 (90)

8 1/8 —

9 9/16 35 245)

1 3/8 83 (112)

TORQUE
ITEM WRENCH  F1-ib (N=M)

2,17 9/16

36 1-1/4 35 (45)

7 36mm 45 (61
12,13,19 7/8 30 (46
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Figure 12-10 BULKHEAD PIPING ASSEMBLY 80070295-Special, 49834369

" QTY PART No.

10147460
10091866
05060207
49890239
49886922
10127348
05111380
10070092
10073823
05111398
49838378
49834328
05061312
05111406
10077055
10069771
10176766
10189025
49832959

DESCRIPTION

Elbow, 90 Deg, %2 NPT x -8 JIC
Water Modulating Valve

Nipple, % - NPT x 5-in

Solenoid Valve, 24-VDC, Y2 NPT
Adapter, Bulkhead, % - NPT
Hose, Push-On, .50”, 250 psi
Quad Body, .25

Nut, Jamb, Hex, 1 -14 UNC
Tee, Male Run, %-NPT

Quad Stem

Filter Assembly, Low Pressure
Adapter, .25 OD Tube x %-NPT,
Seal, Hole, 2.20-in. Conduit
Adapter-Str, .25 NPT x -8 JIC
Adapter, Bulkhead, 4-15, Brass
Washer, .63

Elbow, 90-deg., L P, % - NPT
Adapter-Hose/JIC, -8 x -8
Screw-Hex Head, 5/8-11 x .75

27
28
29
30
31
32
33
36
37
38
39
40
42
43
44
46
47
48
50

RN POWOWONNR R

=N PAN

49833072
10186153
10084523
10079903
10090280
49834310
49834302
49895303
49886989
10079713
10173805
05113964
05139506
05141379
10084226
49830722
95146429
49831480
95157418

Lock Washer, .63

Conduit, Extra-Flexible, 3/8
Nipple, ¥2-in. NPT x4-in.,
Tube, Polyethylene, .25-in.
Tube, HP, .38-in. OD x 5-in
Adapter-Tube/Pipe, .50
Adapter-Tube/Pipe, .50
Adapter-Tube/Pipe, .50
Adapter-Pipe/JIC, Str, -6 x-8
Barb, .50 ID Hose x %-NPT,
Barb, .50 ID Hose x -8 JIC Swvl
Grommet

Pressure Gage

Street Elbow, .25

Hydraulic Hose, .25

Adapter, Pipe/Hose Barb, .25
Hex Nut, #8-32

Grommet

Adapter-Pipe/JIC, Str, 8 x 8

March 2003
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Figure 12-11 LOW PRESSURE WATER FILTER ASSEMBLY 49838378

PART No.
49833924
49833957
49833742
49838386
49833882
05140751
05142062
49868813
05070982
05135645
05135652
49830714
05038690
49834716
95391322
95838314
10083384
05135660
10189025

DESCRIPTION

Low Pressure Manifold

Low Pressure Manifold

Low Pressure Manifold

Nipple, 3/4 NPT x 4-in., Stainless
Adapter-O-ring/Hose, Straight, 8-8
Pressure Switch

Pressure Switch

Temperature Sensor

Valve, Relief, 50 — 150 psi, Y2 NPT
Adapter-Pipe/Hose Barb, -8NPT x -8 Hose
Check Valve

Adapter-Pipe/Hose Barb, 90 Degree, -4
Body, Filter, Water, % - NPT

Element, Filter, LP Water, Polypropylene, 10 Micron
Washer, Flat, .25

Washer, Lock, .25

U-Bolt, % - 20, Stainless

Elbow, JIC/O-ring, 90 Degree, -8 x 2
Adapter-Hose/JIC, .50 x .50

March 2003

page 12-24

49831688c



eraterjet Systems SECTION 12
PARTS LISTS

ltle:  LOW PRESSURE FLTER ASSY
Image: 80078801
Drowlng: 4088378P2 rev 5




W T Waterjet Systems
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ITEM No QTY PART No.

2
3
4
5
12
13
14
15
16
18
19
20
21

NOORL~,DNNNF—~, R~ WWR R~

05071758
05049168
95572897
95838314
49887094
10092302
10116952
95750394
95416319
10091510
05092523
95055026
95688750
10069714

Figure 12-12 HYDRAULIC POWER UNIT 49834229

DESCRIPTION

Motor/Pump Assembly

Water Pump Adapter

Hex Head Screw, 1/4-20x 5/8
Lock Washer, 1/4

Vane Water Pump

Shaft Coupling

Cap Plug

Lock Washer, 3/8

Hex Head Screw, 3/8-16 x 1
Decal

Directional Control Valve
Socket Head Screw, 1/2-13x 1 3/4
High Collar Lock Washer, 1/2
Washer, 3/8
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Figure 12-13 MOTOR/PUMP ASSEMBLY 05071758
ITEM No. QTY PART No. ITEM DESCRIPTION
1 2 05101613 Mount, Vibration Isolation, Motor Base
2 1 05045513 Motor, Electric, 37-kW (50hp), 12-Wire Lead, SAE-C Face, 400/480v
3 - 10184802 Optimal Anti-sieze Grease
4 1 05045505 Piston Pump, Axial, Variable-Displacement, Pressure-Compensated, 71 cc/rev
S 2 05037593 Socket Head Screw, M10 x 1.50 x 25mm
6 2 10069714 Flat Washer, 3/8
7 1 05071766 Manifold Assembly
8 1 05047451 Adapter, JIC/O-ring, 90 Degrees, 12-12
9 1 05045364 Gear Pump, Double Shaft
10 4 05091756 Socket Head Screw, 7/16 - 14 x 6
11 4 05050356 High Collar Lock Washer, .44
12 1 10074953 O-ring
13 12 05089792 Washer, Flat, 7/16
14 ** 05088083 Shaft Seal, Piston Pump
15 ** 05095997 O-Ring, Pump Interface Seal
16 * 05095989 Kit, Shaft Seal, Gear Pump
17 * 05103060 Controls, Compensator, Piston Pump

** Field Service Item included with pump assemblies (items 4 or 9).
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Figure:
Title:  MOTOR/PUMP ASSEMBLY
Image: 05136791

Drawing: 050717580 rev7

VIEW A—A
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Figure 12-14 RESERVOIR ASSEMBLY 05041660
ITEM 17 2 05145974 Heat Exchanger Bracket

No QTY PART No. DESCRIPTION 18 4 95716890 Lock Washer,g.so
1 1 05041686 Weldment, Reservoir 19 4 10069763 Washer, .50
2 1 05049861 Gasket, Cover, Reservoir 20 1 05057559 Adptr, Str, 12 O-rng x 3/4 NPT
3 1 05050026 Temperature Switch 21 1 49868524 Adptr, Bushing, 1-1/4 x 1 NPT
4 1 05092739 Breather, Air 22 1 05006291 Diffuser, Return Line
S 1 10168862 Gage, Dual Scale, 23 1 10099901 Elbow, 90 Deg, Pipe/JIC,.25
6 1 05049697 Filter Head, Hydraulic Oil, 24 1 10080901 Valve, Shutoff, Manual
7 1 05049689 Filter Element 26 1 95033619 Plug, 1/2 NPT, Steel
8 3 05049655 Adpter, 90-Deg, 1 NPTx-12 JIC 27 4 95897948 Screw, Soc Hd, #10-24 x 1/2,
9 1 05069976 Cap, % NPT Hex, Steel 28 4 95367728 Washer, Lock, #10 x .047
10 1 05071063 Tee, M Brnch, O-Rng/JIC, -12 29 1 10099877 Adptr, Str, 1/4 NPT x -4 SAE
11 1 05049713 Hose Assembly, Hydraulic 32 2 05050331 Elb, 90-Deg, 12 JIC x 10 O-rng
12 1 05145958 Heat Exchanger 33 1 05079371 Adptr, Str Swvl,12JIC x % BSPP
13 4 95830766 Lock Washer, .31 35 1 05079967 Gasket
14 6” 10103232 Neoprene/Nitrile—0.13 x 1 36 4 95716882 Hex Hd Screw, 1/2-13 x 1-1/4
15 1 10091858 Bulb Well 37 4 95367207 Washer, #10
16 4 95119897 Hx Hd Screw, 5/16-18 x 1/2
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Figure 12- 15. TOP COVER ASSEMBLY 05124920
ITEM No. QTY. PART No. DESCRIPTION
1 20 05091970  Screw, Machine, Flat Head, #10 — 32 x .75", Stainless Steel, Phillips Head
2 1 05124912  Support, Cover, SL-IV, Weldment
3 1 05072772  Hinge, Cover
4 2 05058664  Cover, Top
5 24 05092002  Screw, Flange Head, 3/8 — 16 x 1.25-in., Black Oxide
6 24 95484382  Nut, Hex, 3/8 — 16 UN, Black Oxide
7 20 05041439 Nut, Machine, Hex, #10 — 24, Nylon Locking
9 20 05091988 Nut, Flanged, 3/8 — 16, Black Oxide
10 1 05073051  Gasket, Cover
12 20 95670972  Washer, Lock, 3/8 - ID, Black Oxide
14 20 95367207 Washer, Flat, #10, Stainless Steel
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Figure: I 1
Title: COVER ASSEMBLY o @
Image: 05113196 @) -7
Drawing: 05065909D rev 5 / o
60 VIEW A-A \
GAS SPRING BRACKET
(REF)
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Figure 12-16 ELECTRICAL ASSEMBLY 49831498, 49839657, 80075906

ITEM No. QTY PART No. DESCRIPTION
1 1 05148531 Harness, Cable, Sensor/Solenoid
2 1 10080661 Flexible Conduit Connector
3 3 10181907 Ring Terminal
4 18~ 10086700 Flexible Conduit
S 1 05115830 Flexible Conduit Connector
6 1 05081377 Conduit Bushing
7 12 10159143 #8 Terminal Ring
8 4 10069763 Washer, .50
9 150”7 10105674 #4 Wire, Black
10 50” 10170140 #6 Wire, Green
11 6 95423653 Hex Head Screw, 1/4-20 x 1/2 — 49832025
12 6 95416335 Hex Nut, 1/4-20
13 6 95686721 Socket Head Screw, 1/4-20 x 1-3/4
15 4 95423695 Hex Nut, 1/2-13
16 1 10174357 #6 Terminal Ring
18 4 95716890 Lock Washer, 1/2
19 5 10125912 Cable Tie
05148523
20 1 49836885  Starter Panel Configuration
80075898
21 2 10085405 Gasket Assembly
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DUMP VALVE

]

+

/ (5Y8)

BOOSTER OUTLET
PRESSURE SWITCH

" (359)

INLET WATER
PRESSURE SWITCH
(3510)

LEFT PROX. SWITCH
INT. 1 (355)

RIGHT PR

OIL TEMP/LEVEL SWITCH
(352/3)

0X. SWITCH
INT. 1 (3SB)

+

2—PRESS. SOLENOID

J (4Y5)

-

4—WAY VALVE
"B” SOLENOID
(4Y2)

T
inm

 — |

4—WAY VALVE

(3s1)

Figure:

Image: 49
Drowing: 498314980 rev 1

Title:  ELECTRICAL ASSEMBLY
838915

"A" SOLENOID BOOSTER TEMP. SWITCH

WATER INLET VALVE
i / Gre)
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m T Waterjet Systems

Figure 12-17 CONTROL PANEL CONFIGURATION 05148523, 49836885, 80075898

ITEM QTY PART No. DESCRIPTION 18 2 95423620 Screvsf, Hx Hd, 5/16-18 x 3/4

No. 19 24” 05106398 #3 Wire, Green/Yellow
1 1 05138094 Circuit Breaker, 80A 20 42" 10170157 #10 Wire, Green/Yellow
2 4 05081955 Screw, Socket Hd, #8-32 x 2 21 90” 05019898 #14 Wire, Black
S 1 05137963 Rotary ‘Drlve Mechanism 22 12 05019617 Crimp Pin Connector
4 1 05137989 Extension, Shaft . .
5 1 05137997 Handle, Circuit Breaker 23 1 05140686  Circuit Breaker, 600V
6 2 05137948 Terminal Breaker 24 05032362 End Anchor
7 1447 10105674 #4 Wire, Black o5 1 05140223  Power Supply, 24-VDC
8 8 05149778 Screw, #8-32x1/2 05140876
9 , 05111463 Contactor, Non-Reversing 05148515

49836877 Crimp Pin Connector 26 1 49836620 Controls Subassembly

10 8 10157667 Contactor, Non-Reversing 80071046
11 157 10103034 Screw, #10-32x3/4 27 1 49836562 Transformer, Control
12 1 05111448 Din Rail 28 1 05091673 Circuit Breaker
13 8 10185395 Crimp Connector Ferrule 29 1 10098226 Tube Base Relay
14 48”7 10176410 #16 Wire, Blue 30 1 10098242 Screw Terminal Socket
15 48" 10170165 #16 Wire, Green/Yellow 31 60” 10181550 Wire, #16
16 2 95830766 Lock Washer, .31
17 2 05095609 Ground Lug
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ENCLOSURE SHOWN IN THIS VIEW WITHOUT DOOR.
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ITEM No Q

DESCRIPTION

Figure 12-18 CONTROLS SUBASSEMBLY 05148515, 49836620, 80071046
TY PART No.

1 - 10176410 #16 Wire, Blue

2 -- 10170165 #16 Wire, Green/Yellow
3 3 05032420 Terminal Block

4 - 10103034 Din Rail

5 12 10157667 Screw, #8-32x 1/2
6 1 ggéggggg Circuit Breaker

7 1 49833403 Push/Pull Switch, ES
8 2 05140652 Contactor Block

9 1 05049473 Legend Plate

10 20 05032438 Terminal Block

11 4 05032362 End Anchor

12 1 05032370 End Barrier

13 1 05032388 Jumper

14 -- 05112818 Marker

15 -- 05032412 Marker

16 1 10186104 Tube Base Relay

17 1 10196012 Relay Base

18 1 49833395 Push Button Switch
19 1 49833486 Contactor Block
21 1 49833379 Pilot Light-Green
22 14 05113634 Terminal Block
23 1.5 05112826 Terminal Block
24 1 49830268 Cable Channel
26 1 05049432 Legend Plate Holder
28 1 05140504 Sub-plate
29 1 10156859 1/0 Rack
30 4 10146363 Single Point Module
31 2 10157659 Lock Washer, .25
32 1.2 05021944 Wiring Duct

33 28 10170132 Rivet

34 6 49874191 Hole Seal

35 -- 05140926 #16 Wire, Orange

36 - 10185395 Crimp Connector

37 4 10069888 Lock Washer, #6

38 1 ?}gég?}gi? Electrical Enclosure
39 1 05140967 Gasket Connector

40 -- 10170157 #10 Wire, Green/Yellow
41 3 10094712 Ring Terminal

42 4 95416335 Hex Nut, 1/4-20

43 1 49833387 Pilot Light

44 1 05140975 Cap Connector

45 -- 10102242  Spiral Wrap

46 1 10098226 Tube Base Relay

47 1 10098242 Terminal Tube Socket
48 4 10069797 Washer, #6

49 1 05144316 Base Controller

50 4 10070951 Screw, #6-32 x 3/4
51 1 05140157 Panelview Display

352 1 05115134 End Barrier

353 1 49833411 Selector Switch

54 1 05114889 Legend Plate

55 1 05117601 End Barrier

56 1 10174431 Receptacle Connector
57 37 10174712 Socket Contact

58 4 10069946 Hex Nut, #6

59 1 05115704 Terminal Block

60 1 05144308 1/0 Rack

61 1 49874233 Hole Seal
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INPUTS

wo axzo x <Al zbkkzmo>
1

372 REMOTE STOP
561 INT. RUNNING LIGHT
571 CHECK INT. UGHT
242 24V0LTS

302 REMOTE START
232 REMOTE E-STOP
233 REMOTE E-STOP
235 EMER. STOP

236 EMER. STOP

237 EMER. STOP

238 EMER. STOP

213 NUETRAL

PE GROUND

342 REMOTE 2-PRESSURE

511 PROPORTIONAL PRESS + (OPTIONAL)
512 PROPORTIONAL PRESS — (OPTIONAL)

eo DETAILI

(2(aDaa)

Flgure:

Title:  CONTROL SUB-ASSEMBLY
Image: 49839103

Drawing: 498366200 revD

b

ENCLOSURE SHOWN IN THIS VIEW WITHOUT DOOR.

March 2003

page 12-39

49831688



DWG. NO.

498356220 |77 | 2

NEXT ASSEMBLY

- - - - > — > — >< - - - - - - - -~ - - - > - -
|
I AN 1 -
=B = A X
] - @
|
| __ __ @ L2 _
- <
L—_—Jd |
> > > s MHHVIL |
T e [
REDUNDANT | | | A A - -
INTENSIFIER | I I
COMPONENTS L ——
(OPTIONAL) _I_. IIIII

N
IAY

[i]

@|-||-

- — — -

\/

U

Y

>

V%

YV

o4

A4

D

N |

VYV

@
=71
|

-———

REVISIONS
NO DESCRIPTION DATE APPROVED
1 REVISED PER J0S w.m._u\ou
2 | REVISED LP WATER CIRCUIT 7/27/04 7/27/04
REF_ECR REV02572 JDS JDS

WARNING !

The export or reexport of this
drawing or a product produced
by this drawing is subject to U.S.

given to the receiver in confidence. The receiver by recep—
tion and ion of the accepts the

in confidence and agrees that, except as authorized in
writing by KMT Waterjet Systems, it will (1) not use the
document on any copy thereof or the confidential or the
trade secret information therein; (2) not copy the document]
(3) not disclose to others either the document or the
confidential or trade secret information therein; and (4)

Export ation reg
and other applicable governmental
restrictions or regulations.

upon of the need to retain the document, or
upon demand return the document, all copies thereof, and
all material copied therefrom.

COAXIAL TO .005
BREAK SHARP EDGES
AND CORNERS .015

SURFACE FINISH 63 /

_STANDARD TOLERANCES

XX = +.083
XXX = £.015
XXXX = %.005

ANGLE = +2

Copyright © 2003 STANDARD

KMT Waterjet PROPRIETARY NOTICE TOLERANCES GD&T TO >M—sm_ﬁ1<h_“..m§ 1994

All Rights Reserved This containe confidential and trade secret infor— cz_.mzﬂw_. M>:=Es_mm uzq_.mu" ALL DIMENSIONS - 5075510
mation, is the property of KMT Waterjet Systems, and is COMMON ommz._.nmmww:zm IN_INCHES [mm] -

K MT wecoretsyrioms

5/02
HEAT TREAT oY 2 Wh_.m
H. Shields
5/02
FARDNESS ENG. APPROVAL & DATE

SCHEMATIC—SYSTEM
SLIV/SLV REDUNDANT

@ =7

THIRD ANGLE

™" 498356220

=

SCALE: -

[ TITLE BLOCK REVISION: 1

_m_mﬁ_.

1 o 1




™M 498366120 [T [T
REVISIONS
wo | DESCRPTION | DATE [ approven
_ _ _
L1 >
L2 10
SHT. 2
2 |4 |6
|||||| <KL
|||||| I 3] 3
NOTE:  _—_____ WIRING BY CUSTOMER IN ACCORDANCE WITH LOCAL REGULATIONS.
P I /4 -*I ¥—%—-% WIRING BY KMT EXTERNAL TO PANEL
ALL AC CONTROL VOLTAGE WIRES MUST BE RED IN COLOR
1113 15
| | |
| | |
| | |
| | |
ol Bl
L= v v
| | | 2 4 6
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
R
Lo 95 _ 97 MOTOR FLA
| | |
Lo 1w [C [C [C }---F-—- HP\VOLTAGE | 200 | 208 | 230 | 400 | 415 | 460 | 575
Lo 96 |98 30 92 | 88 | 80 | 46 | 44 | 40 | 32
Lo 50 150 | 143|130 | 75 | 72 | 65 | 52
Lo 100 285 273 248 | 143 | 138 | 124 | 99
R
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
R
I PE \ on
m m m ﬂ V SHT. 2
T °_9_ ¢ *PE
Lo T1 * T2k d+
L1 L2 L3 PE B T R
PO St 0 &n K=k —K—
mmu*T*
Nnisﬁ”%,ga PROPRIETARY NOTICE TOIENDARDs | GD&T TO ASME Y14.5M 1994 = =q .
All Rights Reserved This contains and trads secret infor— | /NLESS OTHERWISE NOTED: " “os5148507D § “E“
4KO1M IF| EhnaTt D Sy | BAERG | et e terjet =
WARNING ! ke e i K et BREAK SHARP EDGES ELECT. SCHEMATIC, SLIV PLUS
=43 =39 Pe oot o omert o v [Erl e D e~ FULL VOLTAGE START
s drawing is subjec! S [ttt o trade. sneret Informtion thereins ord s —STANDARD TOIERANCES GWG. NO. REV.
R et e oty (T e B )| g s LS [ wsseern T
restrictions or regulations. all material copled therefrom. ’ x.>v—wmn.mn|»%nu SCALE: - _ TITLE BLOCK REVSION: 1 _HMM_. 1 o 5




1 2 3 4 5 6 7 8
_ _ _ _ _ _ _ _ ™" 498366120 75 [T
REVISIONS
7 ADDED W_moz ﬁmmﬁﬁc—;mﬂmm. o ! Mﬁg Em__un g
8 WAS 575 VOLT 3/18/0+ | 3/19/0+
PER REV02504 JAYW CPN
9 CHANGED E-STOP 10/12/04 10/12/04
PER ECR REV02797 JMiler GPN
L1
FROM ¢F—— 230 VAC 214
o o 230 VAC >
| TO
SHT. 3
24 \DC 242 242 24 VDC 242 >
PLC o) S
PROCESSOR
1 3 |5 . | 242 24 VDC 4 VDO
Il
242 239 €, | MODEM
Ve - Ve -
— NEUT = NEUT =
O O o O
MTJAom>zom WIRE)
1 1 H
2 w3, X
2Ps1 213 (ORANGE WIRE)
222
M vV b 1747—-CP3
252
oL EMER. F
oN STOP b _
lmmv WIRE +o 222 233 O + O- m
+ o
X1 Z3 213 -
(SEE NOTE 1) 926 ”»
230 VAC 230 VAC 24VDC N
L2 X2 [ l
tETY ] o [234
0 ove o 5T 2T RED WIRE _ ! _
200 VAC H2 — g ~ _ ! _ Al GRN /YLW —
208 VAC H3 — V2H1 ' ]
240 VAC H4 21 _l _.Aval_ ]2 WIRE — |
400 VAC H5 230 VAC 3 GRN/YLW I I
480 VAC H6 — N_..NMW, WIRE A2
500 VAC H7 — X2 4
575 VAC HS8 -
PRIMARY SECONDARY K
WIRE PRIMARY SIDE BY CONNECTING L1 TO O VAC
AND L2 TO THE NEAREST MACHINE VOLTAGE. 213 213 213
212 212 13 213 213 213 >
i PE P <
RESET E—STOP OPERATOR PLC MODEM
INTERFACE (OPTIONAL) 10 -
230 VAC 230 VAC N
oK 212
o 2.6
e 2.7
b o o— m.u
NOTE: 1. REPLACE BREAKER WITH FUSES ON CSA PANELS ONLY. oS e ST T coar o R i oot
er | -
WIRING BY CUSTOMER IN ACCORDANCE WITH LOCAL REGULATIONS. A Rights Rsoried T ot ot e vt o |V OPEWE WO e I T o ==- Waterjet hEh
3 ACAD|

*—-%—-% WIRING BY KMT EXTERNAL TO PANEL

ALL AC CONTROL VOLTAGE WRES MUST BE RED IN COLOR

WARNING !

The export or reexport of this
drawing or a product produced
by thia drawing is subject to U.S.

mation, is the property of KMT Waterjet Systems, and is
given to the receiver in confidence. The receiver by recep—
tion and retention of the document accepts the document
In confidence and agrees that, except as authorized In
writing by KMT Waterjet Systems, it will (1) not use the
document on any copy thereof or the confidentid or the
trade secret information therein; (2) not copy the document|
(3) not disclose to others either the document or the
confidential or trade secret Information therein; and (4)

Export A atlon
and other applicable governmental
restrictions or regulations.

upon of the need to retain the document, or
upon demand retum the document, dll coples thereof, and
all material copied therefrom.

ALL DIAMETERS ON
COMMON CENTERLINE
COAXIAL TO .005

BREAK SHARP EDGES
AND CORNERS .015

SURFACE FINISH -/

—STANDARD TOLERANCES
XX = £.083

IN INCHES [mm]

ELECT. SCHEMATIC, SLIV PLUS
FULL VOLTAGE START

K

THIRD ANGLE PROJECTION

™™ 498366120

~

SCALE: -

TITLE BLOCK REVISION: 1

[ser 2 o 5




1 2 3 4 5 6 7 8
_ _ _ _ _ _ _ _ ™% 498366120 3 %
REVISIONS
wo | 'DESCIUPTION | DATE [ approven
_ _ _
FROM SHT. 2 230 VAC 230 VAC TO SHT w
¢ 214 214
FROM SHT. 2 24 VDC 24 VDC TO SHT 4
y : _ . . . . >
242 242 242 242 242 242 242 242 242 242 242
242 242 242 242 242 242 242 242 ,242
¥*
5 D (5 A o 410 FROM
a ! AN —'syT *
| \\\ r———%———1 r——— - —"~—-—"—-—"-"F""""="""""""" A r—————=1 [ - " | — "% —— // A. r———7"1""""1 r———"1"""1 r———"——- a [ - | [ = S | [y R =
T _ I I | _ _ I [ N _ [ _ _ _ _ _ _ _ _ _ _
L i I || N | ] L o o |
[ _ o ol ! _ [ I * _ N (é42 _ _ _ _ [ [ [ _ _ % _ _ [
_ [ I o _ _ I _ N _ [ _ _ IL R _ [ [ [ [ _ _
I I 35 D1 oagy [ I I o q I I I I I LAL_— I I I I P I I 97
L X I LTI B 1 _ | ] YT L e sl |
30 I [ [ Ve I I I I I I I I I I I I I I I 1F1
Vo N s ) B weT | L . o o= |
! I 1 I I I o I I 3S9 I | 3510 I I 3S1 I I I I I I 98 |
! I I I I I oo I AY I I I I I I I I I I I I
! I ¥ Il I I I oo ki I I I I I I I I I I T I I I
! _ L PEI I Lo Lol _ PE | 4+ PEI 372 _ * PE| [ PE | _ _ _ PE | _ 4 PE1 1 _
. B T o | s - o o . |
L\_A L ——%__ )1 L___ 1 L —— L_d L% L—_%__]. L—__* _]3. L—_*__])J [T J L% N L% N R I J
H ¥ | ¥ 1 ¥ ¥ 1 ¥
¥*
302 312F 332 v d 352 362 392 3102 31229 ¥ s132¢ T
¥* * * ¥*
¥* * * ¥*
¥* UL.N * * ¥*
¥* * * x*®
302 312 | 322 332 352 372 410 392 3102 3112 3122 1 3132 I 3142
COM 0 ki COM 1 * COM 2 * *
) o o ki o o o o o ¥ o ° o o o ) o o T 6 ¥ o /
1:0/0 o1 T 1:0/2 1:0/3 1:0/4 1:0/5T 1:0/6 :0/7 1:0/8 1:0/9 1:0/10 1:0/11 0/12 T 0/13 T 1:0/14
¥* * *
E 3 * *
123 * 213 PLC INPUT 4 213 * 213
I + 1 + x TO SHT 4
q FROM SHT. 2 PE . N
REMOTE BOOSTER PUMP  OIL LEVEL HIGH OIL REMOTE LEFT PROX RIGHT PROX REMOTE STOP MOTOR BOOSTER OUTLET  INLET WATER LOCAL/REMOTE LEFT PROX RIGHT PROX PE
START TEMP SWITCH SWITCH  TEMP SWITCH 2—PRESS SWITCH—INT1 SWITCH-INT1  (REMOVE JUMPER FEEDBACK PRESSURE PRESSURE OPERATION SWITCH—INT2 SWITCH-INT2  MOTOR
CONTROL IF REMOTE STOP SWITCH (OPTION) (OPTION) OVERLOAD
IS USED)
FROM SHT. 2 230 VAC 230 VAC TO SHT 4
N D
212 212
||||||| WIRING BY CUSTOMER IN ACCORDANCE WITH LOCAL REGULATIONS
o —k— %
WIRING BY KMT EXTERNAL TO PANEL Copyight w,sa PROPRIETARY NOTICE TOIENDARDs | GD&T TO ASME Y14.5M 1994 = =q
er | -
ALL AC CONTROL VOLTAGE WIRES MUST BE RED IN COLOR Al s Roed i st et gt v st e~ " S T nos [ tagsom Waterjet Systems
M_—q!u:mn M__u ﬂ!w-z_q!. -w_ confidence. nn._.-_.T-» hl:«!!r“:inunl n@oﬁ#ﬁ-ﬂﬂo%ﬁzm IN INCHES [mm] TmE ACAD|
jon and retention of the document a ts the document A
WARNING ! m_ﬂ__w._nﬂﬂsmwﬂ e s ened B | ore s evces ELECT. SCHEMATIC, SLIV PLUS
The export or resxport of this |yeimere 3ty SOEY Meel X e e Conment| SURFACE ANISH  — (7 FULL VOLTAGE START
by ths drawing T subject 1o U.S. |G)not dedose to others ofther the document or the, | sTapaRD ToLERANGES. & _|.i W _|_n<
N con’ ial or le sec 101 ierein; one XX = +.083
- mnﬂﬁ%:aq nvv__o“m._ﬂ. jovernmental "“H demand Zeﬂsnﬁ.q_ﬂu:”!ﬂm»ﬁ Mﬂ_uooo”.:ﬁﬂ%. onﬂ_n xv.ovoanllwﬂ_%u THIRD ANGLE PROJECTION L.wmumm‘_ M_U 9
NEXT ASSEVELY restrictions or regulations. all material copled therefrom. >zn.m|| 12 SCALE: - TITLE BLOCK REVISION: 1 _HMM_. 3 o 5




\_ _ _ 3 4 _ 0 _ 6 _ / _ 8 _ ™M 49836612D [T |6
REVISIONS
3 REVISED PER REV01825 ww\u\on m_w ,_v Aﬂ\on
6 ADDED 5 AMP FUSE TO SOLENOID. 12/01/03 | 12/01/03
PER REV02308. K.A.J. G.P.N.
FROM SHT. 3 230 VAC
A 214
214
FROM SHT. 3 24 \DC 24 \VDC TO SHT 5 >
2K1
242 242 242 242 | 242 242
PLC OUTPUT
o VDC 0 © 0:0/0 owWC 1 9 0:0/1 oWDC 2 0 0:0/2 o 0:0/3 °0:0/4 © 0:0/5 F
401 214 | 242 411 242 421 242 451 242
2 Aﬂ‘_ A_le_
|
||||||| I
7 3 m\_ _ _ o _
402] 951 a0 sut BRE I R T 1] o
410 3 | 5 1 I 5 1 5
1F1 96 | b | | b |
0 i " i i ] i 4KS [ oo
S B g Se—— A [y PR ! !
I I I I 4
_ 4 2 _ _ 4 2 _ - -
412 422
412 422
403 41 _H‘.WTM Jm 4Y2 X Jm _ !
__ __ | 4Y5 |
0 213 L0213 Q213
A1
[_]4K0M
A2
213 212 213 213 213 213 213
4 213 213 >
FROM SHT. 3 PE PE N
TO SHT 5
q FROM SHT. 3 4—WAY VALVE 4—WAY VALVE SPARE SPARE 2—PRESS
212 230 VAC SOLENOID "A” SOLENOID "B” SOLENOID
MOTOR STARTER
4KO1M
—— 1.3 Nnisﬁ”%,nca PROPRIETARY NOTICE TOIENDARDs | GD&T TO ASME Y14.5M 1994 = Eq .
All Rights Reserved contains an UNLESS OTHERWISE NOTED:|
WIRING BY CUSTOMER IN ACCORDANCE WITH LOCAL REGULATIONS __ e TR S| e | MR s __W_Eum_m.umnm__-ml_
lon and re! e document O« @ documen: COAXIAL TO .005 TME ACAD|
||||||| WARNING 1 o Sy e e | o e ees ELECT. SCHEMATIC, SLIV PLUS
¥—%-%  WIRING BY KMT EXTERNAL TO PANEL The export or remport of this ({0 Y Sopp WL e I S 0 cnence st - 7 FULL VOLTAGE START
by tha drawing ia sibject o US. |Cohdumia or rode secrt mtormetion e o ) | SIAMDARD TOLERANGES ) e =
- ALL AC CONTROL VOLTAGE WIRES MUST BE RED IN COLOR e e o (25 SRS LTS SIS | SaT 0 o e " gmumg_mo s
NEXT ASSEMBLY res jons or ulations. all material copi eref . >zn.m|| 12 SCALE: - TIMLE BLOCK REVISION: 1 SHEET 4 oF 5




4 _ § _ > _ ¢ _ > _ ° _ / _ ° | ==

49836612D 75 | 9

_ 8 _ CHANGED VALVE CONFIGURATION. __N\o_\ou _ 12/01/03 REMISIONS
PER REV02308. K.AJ. G.P.N. O 'DESCRPTION DATE "APPROVED
1 REVISED PER REVO1759 mmNm\oN m m.a\on
2 REVISED PER REVO1811 m__m\o._\on m_w.__uno,_\on
3 REVISED PER REV01826 mr\oq\cn M_w.__unnﬁ\on
4 A & B WERE 1 & 2, REVO1931 ..m»._\ou 1/21/03
FROM SHT. 4 24 VDC 24 VDC B GPN
A 5 REVISED PER REV02169 M“,_ 1/03 M““.,_\ou
242 242 242 242 242 2
ﬁ PLC OUTPUT ANALOG INPUT MODULE ANALOG OUTPUT MODULE u
\ouo\mﬁ COM 2¢q VDC 30 ﬁo”o\w 0 0:0/8 VDC 40 2 0:0/9 ?1INO (+) o/<\_ IN 0 (=) A ANLG COM Ql/V 1(+) \m<\_ IN 1(=) oV OUT 0 (+) QANALG COM ﬁ
1
|
NV
SEE NOTE 1
591 242 501 H,ﬂ 1 213
561 | 561 213 571 |571 581 _ 3 J: _ !
|
sk9| [ _F------ | |
2K1 |
[ f g S ] R
- - |
| B | | )
582 - ! -
| | I —10 TO +10VDC
“ SIGNAL “ | 0 TO +5VDC
| | | 0 TO +10VDC
582 592 “ +> = “ " 4 TO 20mA
I I ; +1 TO +5VDC
N R I J | 01020 mA __
ng Hmj - = __
A C AF 5Y9 RE
r———=-- 1 F——=1-- 1T sYg _ M
! X1 ! X1l _ _ o
| 5H6 _mw | 5H7 “mw PE
! X2| T e " X2 | I
[ 4 S~ (I 4
¥ h 213 /,,/// Bulnﬁu 213 213 213 213 SHIELD
213 ¢213 213 213
213
N : . |
FROM SHT. 4 % % %
o PE
INTENSIFIER CHECK SAFETY DUMP WATER PRESSURE REMOTE PROPORTIONAL
RUNNING INTENSIFIER VALVE SUPPLY TRANSDUCER PROPORTIONAL PRESSURE SOLENOID
LIGHT LIGHT VALVE (OPTIONAL) PRESSURE CONTROL OPTIONAL
(GREEN) (RED) (OPTIONAL) A v
NOTE: VOLTAGE OR CURRENT CONTROL SPECIFIED BY CUSTOMER.
USE | IN 1(+) FOR CURRENT OR V IN 1(+) FOR
VOLTAGE CONTROL ON ANALOG MODULE.
||||||| WIRING BY CUSTOMER IN ACCORDANCE WITH LOCAL REGULATIONS
Copyright © 2003 STANDARD
*—%-%  WIRING BY KMT EXTERNAL TO PANEL énsw,i., PROPRIETARY NOTICE O ERANGEs | GD&T TO ASME .<§.m,\_ 1994 P
Al s Roed i s st gttt o ot e M SO AT onmons [ srazsom Waterjet Systems
mation, is the property of KMT Waterjet Systems, and is COMMON CENTERLINE IN INCHES [mm]
ALL AC CONTROL VOLTAGE WIRES MUST BE RED IN COLOR fhon-l tne recor s ontdnce, The recotar by oy | COMME, 2N e -
WARNING ! Wring by KT Watesit Syotame, Tl (1 hot uso the | PRRAX SHARP FDOES ELECT. SCHEMATIC, SLIV PLUS
The supart ar remport of the, wﬂamwm_ﬂaﬁum:sﬁwmﬁﬂﬂﬂﬁmhp! SURFACE FINISH  — / FULL VOLTAGE START
by this drawing is subject to U.S. confidential or trads sscret Information hereln; and Nc EEBHHM_.BEﬁu @ owa. No. RV
mnﬂpﬂw___aq nvv__o“m._ﬂ. jovernmental "“H demand Zeﬂsnﬁ.q_ﬂu:”!ﬂm»ﬁ Mﬂ_uooo”.:ﬁﬂ%. onﬂ_n xvmwnllwonm_mu THIRD ANGLE PROJECTION _| A.wmumm‘_ M_U ﬂ
res jons or regulations. all material copled therefrom. >zn.m|| rn. SCALE: - _ TITLE BLOCK REVISION: 1 _HMM_. 5 o 5




ALL DIAMETERS ON

_ 3 _ 4 _ > _ 6 _ / _ 8 _ ™M 49836604D |7 T8
REVISIONS
wo | 'DESCIUPTION | DATE [ approven
_ _ _
L1
D
L2 » 10
SHT. 2
20|14 |B
N <KL [<<<<]
Ll
|
- /|_x|w/ NOTE: - WIRING BY CUSTOMER IN ACCORDANCE WITH LOCAL REGULATIONS.
11 *¥—%—%  WRING BY KMT EXTERNAL TO PANEL
mA mu W ALL AC CONTROL VOLTAGE WIRES MUST BE RED IN COLOR
Lo
“ “ “ 1 3 5 1 3 5 1 3 5
Lol 4KOo1IM L W W 4K0O3M -
m m m _HU./.N /ﬁ/m _HU./M /ﬂ/m #xomzﬂu.u N NL,m
b
| | |
| | |
| | |
| | |
| | |
o
I 95 _ou
. 1 [E]CIE}--7--
m m m o5 | os MOTOR FLA
Lo HP\VOLTAGE | 200 | 208 | 230 | 400 | 415 | 460
m m m 30 92 | 88 | 80 | 46 | 44 | 40
. 50 150 | 143|130 | 75 | 72 | 65
. 100 285 | 273 | 248 | 143 | 138 | 124
| | |
| | |
| | |
| | |
| | |
b
b PE To
Lo - I SHT. 2
Lo *PE
Lo SHSHEQ % ENPSBQ%
L 2] L3 PE A I 7 U b S
P S 0 & r*u_m_nlv_Tl —k—k—k—o L
L —k-—% —¥— %k — k— o —¥ !
4KO1M IFl 4KO3M 4K02M
4.2 e 39 —— 42 4.9
|fﬂ| 4.3 |./ﬂ| 4.3 4.3
o 4.4 —— 4.4
Nnisﬁ”%,ga PROPRIETARY NOTICE TOIENDARDs | GD&T TO ASME Y14.5M 1994 = =q
Al Rights Reserved Thie contains and trade secret i~ [NLESS OTERWSE NoTD| L oe [= TGssasenn §ﬂm_--_ﬂﬁ “Eh
- 3 ACAD|

WARNING !

The export or reexport of this
drawing or a product produced
by thia drawing is subject to U.S.

mation, is the property of KMT Waterjet Systems, and is
given to the receiver in confidence. The receiver by recep—
tion and retention of the document accepts the document
In confidence and agrees that, except as authorized In
writing by KMT Waterjet Systems, it will (1) not use the
document on any copy thereof or the confidentid or the
trade secret information therein; (2) not copy the document|
(3) not disclose to others either the document or the
confidential or trade secret Information therein; and (4)

Export A atlon
and other applicable governmental
restrictions or regulations.

upon of the need to retain the document, or
upon demand retum the document, dll coples thereof, and
all material copied therefrom.

COMMON CENTERLINE
COAXIAL TO .005

BREAK SHARP_EDGES
AND CORNERS .015
SURFACE FINISH -/

—STANDARD TOLERANCES
XX = £.083

IN INCHES [mm]

[DRAWN BY & DATE

B RUMBEL

7/02 @

ELEC SCHEM

SLIV PLUS, Y-DELTA

THIRD ANGLE PROJECTION

™™ 498366040

~

SCALE: - _

TITLE BLOCK REVISION: 1

1 o 5




1 2 3 4 5 6 7 8
_ _ _ _ _ _ _ _ ™" 498366040 ™3 [*%
REVISIONS
7 ADDED ﬂ%a)ﬁm&cnm_mwﬂczmmww. [ M“.g Shunng
8 _u%_u m,mwmcmmm«ommwwq J\ﬁﬁﬁ am__wnﬁ
L1
FROM <—— 230 VAC 214
e T 230 VAC 5
q TO
SHT. 3
04 \DC 242 242 24 VDC 242 >
214 214 242 242 242 242 242 242 %a .
PLC o 5
PROCESSOR
1 3 |s N | 242 24 VDC 4 VDG
7239 €] | Mopem
_mmluuuuul/uuu/uu/ 242 vDC_ - VOC -
— NEUT = NEUT =
“ [o}Ne) 0 0
! 2Q1 -|-I.N,_NW- on?zom WIRE)
——{C]C]C A A e G
'EMER.c _
| 2F2 2F3 C Tmm_ll
. SIS SEEEE e ST &y
2> |4 |8 2Ps1 _| 232 o 213 (ORANGE WIRE)
TT232% 1T T
M
252 1747—-CP3
210 oL 222 REMOTE g DISPLAY
EMER E
oN STOP b _
_RED WIRE +o 222 233 o+ 0-0
+o0
L1 X1 e 213 )53
oG
2K1
230 VAC 230 VAC 24VDC N
2T RED WIRE _ ! _
U sovac M 2T ~/ i _ A .
200 VAC H2 “ _ 2H1 | _ GRN/YLW —
208 VAC H3 ! ! WIRE —
240 VAC H4 211 B _.mwv|_ [ 2x1 NN
230 VAC GRN/YLW —_ ]
400 VAC H5 WIRE A2
480 VAC H6
500 VAC H7 X2
575 VAC H8 3
PRIMARY SECONDARY N_..NMW, . K
WIRE PRIMARY SIDE BY CONNECTING L1 TO O VAC 213 213 213
AND L2 TO THE NEAREST MACHINE VOLTAGE. 213 213 213
212 212 213 >
I & = :
RESET E-STOP OPERATOR PLC MODEM
INTERFACE (OPTIONAL) m_._ﬂu 5
230 VAC 230 VAC V
oK1 212
|e\n| N.@
|°\o| M.N
|o\o| _r.lv.u
Nnisﬁ”%,ga PROPRIETARY NOTICE TOLENDARDS | GD&T TO ASME Y14.5M 1994
NOTE: WIRING BY CUSTOMER

@ [GWe. NG, [REV.
Export A ation upon of the need to retain the document, or XX = £.063

and other applicable governmental |upon demand retum the document, dll coples thereof, and X.XX I| +.015 THIRD ANGLE PROJECTION L.@@U@@OA.D 8
NEXT ASSEVBLY restrictions or regulations. all material copled therefrom. xﬂ”hll» Wu.n"_u SCALE: - _ TITLE BLOCK REVISION: 1 _HMM_. 2 o 5

ALL AC CONTROL VOLTAGE WIRES MUST BE RED

IN ACCORDANCE WITH LOCAL REGULATIONS.
*—*%—x WIRING BY KMT EXTERNAL TO PANEL

IN COLOR

All Rights Reserved

This contains and trade secret infor—

WARNING !

The export or reexport of this
drawing or a product produced
by thia drawing is subject to U.S.

mation, is the property of KMT Waterjet Systems, and is
given to the receiver in confidence. The receiver by recep—
tion and retention of the document accepts the document
In confidence and agrees that, except as authorized In
writing by KMT Waterjet Systems, it will (1) not use the
document on any copy thereof or the confidentid or the
trade secret information therein; (2) not copy the document|
(3) not disclose to others either the document or the
confidential or trade secret Information therein; and (4)

ALL DIAMETERS ON
COMMON CENTERLINE
COAXIAL TO .005

BREAK SHARP EDGES
AND CORNERS .015

SURFACE FINISH -/
—STANDARD TOLERANCES

UNLESS OTHERWISE NOTED:|

ALL DIMENSIONS
IN INCHES [mm]

ELEC SCHEM
SLIIV PLUS, Y—DELTA




1 2 3 4 5 6 7 8
_ _ _ _ _ _ _ ™" 498366040 [T %
REVISIONS
1 | REVISED PER REV01787 _%\n_\e» %n»_\en
An_..moz_ SHT. 2 230 VAC 230 VAC TO SHT w
214 214
FROM SHT. 2 24 VDC 24 VDC TO SHT 4
N . D
242 242 242 242 242 242 242 242 242 242 242
242 242 242 242 242 242 242 242 242
¥* X * ¥*
—f-- = —j ===~ ——- -~ 410 _FROM
AH T % % N —'sHT % *
b YT OO [ e s T w s T e s T m S T w, S S wy B
- L LT N ke “ | L I A T S _
N _ _ | | _ [
o HE GRS N “ . A 20 E S S R T O |
[ 97
_ AL
! | 31 3s2 m 355 m m 336 m ! m m m m m. v m | 3s12 ! | 3513 ! IR q !
_ _ _ _ _ _
WEY KR ey 10 T TN I O DY S0 A 0 - I B N I D e W
| | | | | | I 359 | | | | I | | | | | |
I I I I I AY I I 5510 I j oS I I I I I I 98
“ I * | * I * | | | | I | | I * | | ki | | |
o ot dEr e TR ¥ T N &3 A T I O O A A o O
_
Ve Lok NN 4 I .V N Y IR A U . IR A SN SV . AN Y S ¥ S N I !
H * ¥* * uwN ¥ * * *
302 2% 552 T 362 T T 31024 ¢ 31220 T 3329 1
* ¥* t 3 ¥* * * ¥*
* t 3 * ¥* * t 3 *
302 312 % 322 332 342 352% 362 % 372 410 392 T 3102 T 3112 3122 ¥ 3132 i 3142
t 3 x* * x* * * *
t 3 * * x* * * *
Oog O * ooz ._ * * OO—S N * ¥* * *
o o o ¥ o o o o o ¥ o T o o 6 ¥ o ¥ o o T o ¥ o J
:0/0 ro/1 T :0/2 :0/3 1:0/4 1:0/57 :0/6 T 1:0/7 1:0/8 o/9 T 1:0/10] 1:0/11 ro/12 T 013 T :0/14 v\
* ¥* t 3 * * * ¥*
* ¥* * E 3 * t 3 *
A 213 * 213 PLC INPUT % * 213 % * * * 213 V
A FROM SHT. 2 PE * * * * * * * TO SHT 4 V
REMOTE BOOSTER PUMP  OIL LEVEL HIGH OIL REMOTE LEFT PROX RIGHT PROX  REMOTE STOP MOTOR BOOSTER OUTLET  INLET WATER LOCAL/REMOTE LEFT PROX RIGHT PROX PE
START TEMP SWITCH SWITCH TEMP SWITCH 2—PRESS SWITCH—INTI  SWITCH—INTI  (REMOVE JUMPER  FEEDBACK PRESSURE PRESSURE OPERATION SWITCH—INT2 SWITCH—INT2 MOTOR
CONTROL IF REMOTE STOP SWITCH (OPTION) (OPTION) OVERLOAD
IS USED)
TO
SHT. 3 q FROM SHT. 2 230 VAC 230 VAC TO SHT w
212 212
||||||| WIRING BY CUSTOMER IN ACCORDANCE WITH LOCAL REGULATIONS
¥—*%-%  WIRING BY KMT EXTERNAL TO PANEL
Nniﬁ, 9,88 PROPRIETARY NOTICE TOLENDARDS | GD&T TO ASME Y14.5M 1994
ALL AC CONTROL VOLTAGE WIRES MUST BE RED IN COLOR pri oot e — Waterjet
mation, is the property of KMT Waterjet Systems, and is nﬁ:?i%mmm.ﬂm _D_.__-zu.._;mmmz ﬂﬂ".-_m“_
S ans retentionof the decument pecepts the dcament | COAMAL TO 005 [™= Aca|
WARNING ! Wiling by KT Wateret Syatana, Tl (1) not use the | PReaK SHARF EmGES ELEC SCHEM
The export or remoort of his |yest"sewul iartin oy (3 ok cpy & Socument| URFACE FINSH — ] SUVv PLUS, Y-DELTA
by this drawing is sublect 10 US. | R (e rade. secret miomation rdns an (1) | -STANDAD TOLERANCES B _|.i o _|n<
- mnﬂﬁ%:aq nvv__o.n.m._.n. overnmental uw% demand Zew“__._z._.._oaq_uuﬂ.-ﬂ!ﬂmpﬁ Mﬂ_uooo.::ﬁﬂ%. d XXX llw.o_m THRD ANGLE PROECTION 49836604D 8
NEXT ASSEVBLY restrictions or regulations. all material copled therefrom. xﬂ”hll» Wu.n"_u SCALE: - _ TITLE BLOCK REVISION: 1 _HMM_. 3 o 5




4 _ § _ > _ ¢ _ > _ ° _ ! _ ° | ==

49836604D [T [“5
REVISIONS
2 |REVISED PER REV01825 ww\q\on ._qu\on
6 ADDED 5 AMP FUSE TO SOLENOID. 12/01/03 | 12/01/03
PER REV02308. K.A.J. G.P.N.
FROM SHT. 3 230 VAC
\ 214
214
FROM SHT. 3 24 VDC 24 VDC TO SHT 5 >
2K 42 242 242 242 | 242 242
PLC OUTPUT A
o VDC 0 0 0:0/0 OVDC 1 9 0:0/1 o VDC 2 9 0:0/2 00:0/3 0 0:0/4 9 0:0/5 L
401 214 | 242 an 242 421 242 451 242
_ 2 1 8 _
_ o
4o, [L_F———-- |
3 6 el B — o 1
_ ’ - = — — _ 3 1 0 3 1
402 95 INTO_SHT 5 5 L
1F1 96 40 3 | z ! | | _\ 3
4 403 403 | P | P \_.Xm“ IIIIII
_ 4K | [ be———e— K2 | [ e
4KO2M | 4KO3M 4KoT |17 17 _’ 4 N\_
13 13 5koﬁum./ 4 9 4 9 I
14 14 18 o8 L - _JZ L - _IZ |
412 422
405 407 412 422
13 403 404 4Ko3m 72! tewz_\ﬁ 4Y1 T 4v2 T
22 22 | _° | 4vs “
406 408 ¢ 21 ,213 0213
Al Al Al A1
akoTX[_] [_]4Ko1M 4K02M[_] 4Ko3M[__]
A2 A2 A2 A2
212 212 212 212 213 213 213 213 213
¢ 213 213 N
FROM SHT. 3 PE
PE
N D
TO SHT 5
4—WAY VALVE 4—WAY VALVE SPARE SPARE 2—PRESS
FROM SHT. 3 212 212 212 212 SOLENOID "A” SOLENOID "B” SOLENOID
\ 212 230 VAC _ |
MOTOR STARTER
4KO1 4KOTM (STAR DELTA TYPE) _4KO2M ~ _4KO3M_
— o— A..u |o\°|;_.u |a\o|‘_.m |o\o|._.m
— o— A..A. o— . — o A..M
— e 42 Copyright w,sa PROPRIETARY NOTICE TOIENDARDs | GD&T TO ASME Y14.5M 1994 = =q
er| - -

e A 43 A Ropts Remered Tt oo st o e e e M s o | i ouwions | ostagsean Waterjet Systems
given to the receiver in confidence. The receiver by recep— COAXIAL TO .005 e 20|
tion and retention of the document a ts the document

NOTE:  ______ WIRING BY CUSTOMER IN ACCORDANCE WITH LOCAL REGULATIONS. WARNING ! mﬂﬂﬁuﬁmﬂ”@uﬂmﬂmﬁﬂmﬂ Breax suuse ocs ELEC SCHEM
e ex or reexpol locument on any copy or the confidential or the _
¥—%—% WRING BY KMT EXTERNAL TO PANEL Srovit o o orocut produony | et infomaton thre (2) ok coy the document| SURFACE FNSH 7 SLIV PLUS, Y—DELTA
by this Sraing e sublec e US. | conlaniel o rod st fomaton e (|~ TS [ ™™ 498366040 ¥
ALL AC CONTROL VOLTAGE WIRES MUST BE RED IN COLOR and stner applicale govemmental |upon demand etum the document. o coplee thrsf, and | O~ £01, e s S 8
ANGLE = %2° SCALE: - _ TITLE BLOCK REVISION: 1 _WMM_. 4 oF 5




4 _ § _ > _ ¢ _ > _ ° _ ! _ ° | ==

498366040 75 [“5
REVISIONS
2 |REVISED PER REV01826 ww\q\on ._qu\on
3 |A & B WERE 1 & 2, REVO1931. __mmn_\ou m_\uw._\ou
4 ON VLV, 4 WAS 3 & 5 WAS 4. 05/29/03 | 05/29/03
PER REVO02116. K.A.J. G.P.N.
5 REVISED PER REV02169 ﬂ\._m._w\ou ﬂm._h\zou
_ulmoz m_l_n_u. A. NA. <_UO NA. <UO 6 CHANGED VALVE CONFIGURATION. 12/01/03 ._n\.c._.\ru
A NA.N PER REV02308. K.A.J. G.P.N.
242 242 242 242 242
ﬂ PLC OQUTPUT ANALOG INPUT MODULE ANALOG OUTPUT MODULE u
No”o\mﬁ COM 2Q VDC 3¢ { 0:0/7 ©0:0/8 VDC 46 00:0/9 o 1IN O (+) QV/IIN O (=) RANLG COM Q1/V 1(+) pV/l IN 1(=) oV OUT 0 (+) QANALG COM h
|
I
NV
(SEE NOTE 1
591 501 Hm: 512 213
. TP Ts
561 | 561 213 571 |571 581 _ 3 | |
I I
sk9, [_F-———-- | |
2N T |y r r i !
Y J_ e
- I
B _ L4 b
582 ! oy ~
| I =10 TO +10VDC |
SIGNAL ) ! 010 +5WDC |
| ;1 0 TO +10VDC |
582 = | | 4 TO 20mA |
A i ' +1 7O +5vDC |
| | 0 T0O 20 mA |
|||||||||| S |
ng 571 -
AN C NF 5Y9
| bl “ r——=1" ! “ m<m_ |
! Xtl | Xt _ _
| 5HB "MW "m_._:mw :MW PE
| X2 | N | X2 1 =
Le———J__ ] “ S~ L——J__ _ “
Y h 213 /,,// 213 1213 213 213 213 SHIELD
-~ 3
213 /T._u 213 213
213
N
FROM SHT. 4 H %
Narrs PE
INTENSIFIER CHECK SAFETY DUMP WATER PRESSURE REMOTE PROPORTIONAL
RUNNING INTENSIFIER VALVE SUPPLY TRANSDUCER PROPORTIONAL PRESSURE SOLENOID
LIGHT LIGHT VALVE (OPTIONAL) PRESSURE CONTROL (OPTIONAL)
(GREEN) (RED) (OPTIONAL)
NOTE: VOLTAGE OR CURRENT CONTROL SPECIFIED BY CUSTOMER.
USE | IN 1(+) FOR CURRENT OR V IN 1(+) FOR
VOLTAGE CONTROL ON ANALOG MODULE.
||||||| WIRING BY CUSTOMER IN ACCORDANCE WITH LOCAL REGULATIONS
Nnisﬁ”%,ga PROPRIETARY NOTICE TOLENDARDS | GD&T TO ASME Y14.5M 1994
*—*-%  WIRING BY KMT EXTERNAL TO PANEL ) it pesavos Ep——————— L L IR o S Waterjet Systems
bR i e | e e e =
ALL AC CONTROL VOLTAGE WIRES MUST BE RED IN COLOR WARNING 1 B e b e P R | e s ELEC  SCHEM
T o AR e Ry s YT
by this drawing Is sublect to U.S. oafdontiol or trade_seeret Information_theren: ond A.c .HEEBHM__.BERM. OWa WO, V.
mnﬂﬁ%:aq nvv__o“m._ﬂ. jovernmental "“H demand Zeﬂsnﬁ.q_ﬂu:”!ﬂm»ﬁ Mﬂ_uooo”.:ﬁﬂ%. onﬂ_n wiwx = wo%_“w THIRD ANGLE PROJECTION _| A.@@.U@@OL.D —”
restrictions or regulations. all material copled therefrom. x.>ﬂmn.mllwnwunnu SCALE: - _ TITLE BLOCK REVISION: 1 _HMM_. 5 o 5




™% 051485070 [ [
REVISIONS
W | DESCRPTION | oaTE ] aremoven
_ _ _
L1 __v
L2 70
L3 V SHT. 2
2 |4 |6
|||||| <KL
...... 93] 3
NOTE: WIRING BY CUSTOMER IN ACCORDANCE WITH LOCAL REGULATIONS.
- _m_m_l |||||| /4 ||/4|| ¥—%—=%  WRING BY |-R EXTERNAL TO PANEL
113 15
I I I
I I I
I I I
I I I
o sl
L= v v
I I I 2 |4 e
I I I
I I I
I I I
I I I
I I I
I I I
I I I
I I I
o
! ! ! 95 _ 97 MOTOR FLA
I I I
! ! ! 1F1 __H __H __H _.||| - HP\VOLTAGE | 200 | 208 | 230 | 400 | 415 | 460
Lo 96 |98 30 92 | 88 | 80 | 46 | 44 | 40
! ! ! 50 150 | 143 | 130 | 75 72 65
! ! ! 100 285 | 273 | 248 | 143 | 138 | 124
Lo
I I I
I I I
I I I
I I I
I I I
I I I
I I I
I I I
I I I
I I I
o
I PE \ on
. SHT. 2
] ! ’
I I I 9_°_9 *PE
! ! ! T w_x._.mw_m ._.u+
L1 L2 L3 PE TR TR
S 0 on K-k —%—
.mﬂl*||¥
Copyight © 2001 PROPRIETARY NOTICE TOLENDARDS | GD&T TO ASME Y14.5M 1994 @ - ——= ﬂ
ﬂ...na.“uﬂ...ﬁﬂmnngaw This contains and trade secret Infor— :z_._.>“_W_. ”HM_S.EM u“._.mu" ALL DIMENSIONS d _:Bom:hn,_no ﬁ\ ==“q“° ”=
4KOTM IF| ﬂnwﬂ.$ﬁna*nuh¢ﬂ_w,ﬂ_n,ﬁnn _.._om<m__h COMMCY, ENTEELINE | N INOHES [mmd i |
o 43 e 39 WARNING ! i S e ot B oy | ot e s ELECT. SCHEMATIC, SL4K
—— . ke N Hﬁzm_guvoh..., Mquﬂns%n“;!uﬂ .H._.ﬂ ﬂnv sﬂ_ulo__-._u"_. Az_nw ,ﬂ:ﬁsﬂ.ﬂ%ﬁaﬁu#ﬁ r._ﬂ..w- SURFACE FINISH -/ _||C_l_| <O_l._.>Om m._.>_N._.
s drawing ls subjec X to othera either the non.m:nq_pﬁ#.n confidential or trade | STANDARD TOLFRANCES OWG. NO. REV.
42 Bt e oty | ETUCE S SRR | e 8L [ osussom [
restrictions or regulations. from. xﬂ”hﬂl» Wu.n"_u m_\.__u._\mg SCALE: - _ TIME BLOCK REVISION: 1 _HMM_. 1 o 5




™" 051485070 [ [
REVISIONS
wo | 'DESCIUPTION | DATE [ approven
1 | Revisep PEr REVO1577 _wmou\ou _mmou\on
2PS1
L
A L1
FROM L2 N
SHT. 1 wil s 292 242 242 ;
e - 222
— T 153 242
TO
q SHT. 3
24VDC —_ &
; 5 5 G G PROCESSOR 24 vDC
2K1 242
THIS CONFIGURATION TO BE USED 242
mmr |||||| |/||||/|||/ _— ON 230 VOLT CONTROL PANELS ozc\n. - — /_/\__umm._. =
| T T U o 00
I 2Q1 :
I
T ||||||| _H_ _H_ _H_ A 251 222 237 (ORANGE WIRE)
_r ng, W e
....... >>[>>[>> 2
2 4 6 2PS1 232 238 (ORANGE WIRE)
232
i 252 Ma] v b DISPLAY
oL2 REMOTE _ a
EMER. T\w
ol3 STOP Py -
+ot—22 233 o+ o-0o
o
— o0
— o 213
oG 233
2K1
24VDC N I
[ T
1 - - 1
| = : | |234
1 | 1
_ m _ A1 GRN /YLW —
|2 X | [ ] 2«1 WIRE
GRN /YLW (I
WIRE A2
k
213 213 213 213 213 V
FROM PE
SHT. 1 ¢ . PE PE >
RESET E-STOP OPERATOR PLC 10
2K1 INTERFACE SHT. 3
IQ\T N m :
—— o 2.7
——— 5.3
o STANDARD
_.wannm___mmhom , PROPRIETARY NOTICE TOIENDARD, | cp&t TO >mzm_m .Juu.m,\_ 1994 @ -= “que—— =”==
NOTE:  ______ WIRING BY CUSTOMER IN ACCORDANCE WITH LOCAL REGULATIONS. Al Rights Reserved . tars . e st e | S OHERWSE NOTRD | esons Got4z1200
e e o Ko e rocamar o3 tosoptioy o | COUMCN CENTERLIE | 1N NHES [m] E 7|
*—%—-% WIRING BY |-R EXTERNAL TO PANEL WARNING ! nﬂhﬁmw“ﬁmpﬁ.ﬂa%ﬂmmﬁaﬁﬁﬁﬁﬂ BREAK SHARP EDOES ELECT. SCHEMATIC, SL4K
it gaB iy i Wu.vossnﬂ___.,"ﬂm_n__w ﬂ.ﬂﬂﬁ.ﬂﬂﬁaﬁﬂnﬂﬂi _n__._h..mer.. SURFACE FINISH = (7 FULL VOLTAGE START
s drawing Is subject to LS. secret ‘miormation therde; and (4) upon completion of the |—SIANDARD TOLERANCES S =
- Bl Admiaroto Tepiotons (ST G0 8 ot o (et 0 | X 58 i © = ™" os148507D [
NEXT ASSEMBLY restrictions or regulations. from. x.>ﬂma.mn|»w=nnu w\_._.\ c.._ o = _ Py p—— _HMM_. T o 5




1 2 3 4 5 6 7 8
_ _ _ _ _ _ _ _ ™" 051485070 |75 [T
REVISIONS
wo | 'DESCIUPTION | DATE [ approven
_ _ _
FROM SHT. 2 TO SHT 4
N . ' D
242 242 242 242 242 242 242 242 242 242 242
242 242 242 242 242 242 242 242 5242
¥*
5 (5 o 403 FROM
a ! AN —'syT *
| \\\ r———%———1 r——— - —"~—-—"—-—"-"F""""="""""""" A r—————=1 [ e i | — "% —— // A. r———7"1""""1 r———71""7"1 r———"——- a [ - | [ = S | [y R =
14 I Il [ I I I o I N I I I I I I I I I I I I
L B N . N " ] o ] I |
I I I I “ I I [ * I N (é42 I I I I I I I I I * I I I
I I Il o I I [ I N I I I I IL R I I I I I I I
I I 35 D1 oagy [ I I o q I I I I I LAL_— I I I I P I I 97
b L I 1. |15 |1 3S8 " “ “ “ LY “ | 3512 “ | 3519 L “
3S0E I Il [ Vet I I [T B I I I I I I I I I 1[4 I I LI
“ ! s ) e | . L ! NS "
! I 1 I I I o I I 3S9 I | 3510 I | 3S11 I I I I I I 98 |
I 1 [ I I [ I I I I I I I I I I I I I
! I ¥ Il I I I oo ki I I I I I I I I I I T I I I
! _ L PEI I Lo Lol _ PE | 4+ PEI _ * PE| [ PE | _ _ _ PE | _ 4 PE1 1 _
I Il o [ I o I I * I I I I I I I I I I I
! I |1 [ I I oo I I I I I I I I | I i I I
L\_A L———_%¥__ )1 L___ [ L ——— L_dJ L___%__1]. L__%__1. L——__¥__]a L—_X¥__14J L —— | a L___%__]. L___%__1. [ a
¥ | * ¥ E3 ¥
H ¥* _ * *
302 312 % 332 Y d 352 f 362 392 3102 s1229 1 n1329 T
¥* * * ¥*
¥* * * ¥*
302 312%F 322 332 342 ki x ¥ 3142
¥* * * x*®
372 403 392 3102 3112 3122 3132
¥* * * x*®
COM 0 * COM 1 T COM 2 x ¥
) o o ki o o o o o ¥ o ° o o o ) o o T 6 ¥ o /
1:0/0 o1 T 1:0/2 1:0/3 1:0/4 1:0/5T 1:0/6 :0/7 1:0/8 1:0/9 1:0/10 1:0/11 0/12 T 0/13 T 1:0/14 L
¥* * *
E 3 * *
123 * 213 PLC INPUT 4 213 * 213
1 + I + x TO SHT 4
A FROM SHT. 2 PE | V
REMOTE BOOSTER PUMP OIL LEVEL HIGH OIL REMOTE LEFT PROX RIGHT PROX REMOTE STOP MOTOR BOOSTER OUTLET INLET WATER LOCAL/REMOTE LEFT PROX RIGHT PROX PE
START TEMP SWITCH SWITCH TEMP SWITCH 2—PRESS SWITCH—INT1 SWITCH—INT1 (REMOVE JUMPER FEEDBACK PRESSURE PRESSURE OPERATION SWITCH—INT2 SWITCH=INT2 MOTOR
CONTROL IF REMOTE STOP SWITCH (OPTION) (OPTION) OVERLOAD
IS USED)
||||||| WIRING BY CUSTOMER IN ACCORDANCE WITH LOCAL REGULATIONS
¥—*%-%  WIRING BY I-R EXTERNAL TO PANEL
Copyright © 2001 PROPRIETARY NOTICE TOLENDARDS | GD&T TO ASME Y14.5M 1994 @ - ——= ﬂ
Ingersoll—-Rand Comp 3
>_w Rights Reserved This contalns and trade secret Infor— :z_.wl_w_. W”ﬁm_smﬂ uu.ﬂun ALL DIMENSIONS = q!om_ 42120 ﬁ\ ==° que ”=
mation, Is the uav.;* of Ingersoll-Rand Co., and Is given COMMON CENTERLINE IN INCHES [mm] — 5]
to the ﬂnﬂ_,ﬂ_.._‘n_: con n!on.no._-.__vn- 3—”"2% by rect ::w:ﬂ_..__ﬁnl COAXIAL TO .005 TMLE ACAD
WARNING ! n_nﬂinﬁwﬂm.mo.?_.‘..:ﬂaa. o ﬂ_.h_ﬂ_.w&aoﬂ_snﬂ_ﬁao_wwa B AP EReES ELECT. SCHEM >._._O~ SL4K
The export or reexport of this e sﬂ_ulo__-._u._. Az_nw ot .Hﬂw.su_.ﬂuo,ﬁaﬁuuﬁﬁ r._ﬂ..w- SURFACE FINISH -/ FULL VOLTAGE START
drawing or a product produced to others elther the document or the confidential or trade
Eroort. Admintration requlations. | o wformtien, tersi:_end (4) upen completin of e | =" xx = £.083 ) " 05148507D =
— n:n other applicable qﬂ:..ia:»a_ gdocument, all coples thereof, and o moteria copled there— xv.nvoanll Nw_%u J.D.S THIRD ANGLE PROJECTION 1
NEXT ASSEMBLY restrictions or regulations. " >zn.m|| pe w\_ ._.\c.._ SCALE: _ _ TNTLE BLOCK REVISION: 1 _HMM_. 3 o 5




1 2 3 4 5 6 7 8
_ _ _ _ _ _ _ _ ™" 051485070 [T [T
REVISIONS
wo | DESCRPTION | DATE [ approven
_ _ _
g FROM SHT. 3 TO SHT 5 >
242 242 242 242 | 242 242
PLC OUTPUT
© VDC 0 ¢ 0:0/0 ©VDC 1 ¢ 0:0/1 ©VDC 2 ¢ 0:0/2 o 0:0/3 © 0:0/4 ¢ 0:0/5 F
401 242
3 Aﬂ‘_
| | 411 242 421 242 451 242
4ko | L__f—————-- |
4 2
T 402 95 L L
1F1 _ - - __ 3 ﬁ‘_
96 1
’ ﬂ ’ ﬂ 4KS [ ommmm
|
CU I S B R R !
4
4 2 4 2 - -
403 - —_— - --
R 412 % 422
qoum_i 412 422
o13 403 41 X FE 4Y2 X PE _ _
- - ﬁ — a | 4Y5 |
213 Q213 1213 0213
A1
[_]4KotM 213 213 213
A2 213
213
4 213 213 >
FROM SHT. 3 PE PE_»
TO SHT 5
MOTOR STARTER 4—WAY VALVE 4—WAY VALVE SPARE SPARE 2—PRESS
SOLENOID "A” SOLENOID "B” SOLENOID
4KO1M
1.3
o STANDARD
_.w_nnﬁm_,__w hw_”om_ , PROPRIETARY NOTICE TOLERANCES GD&T TO >mz_m_ﬂ<§..m§ 1994

. In |—Ran . It will (1) not use the document or an K
NOTE:  ______ WIRING BY CUSTOMER IN ACCORDANCE WITH LOCAL REGULATIONS e oot et o 0 me%ﬂoﬁnﬁﬁmWﬂﬁmmmﬂﬁ w__h”“mo““ﬁm ma,w FULL VOLTAGE START
e _ by this drawing is subject to U.S. on therein; and (4) upon completion e |-SIANDARD TOLFRANCES owa. Na. "=
- ¥—%—2 WIRING BY |-R EXTERNAL TO PANEL Bt A ot Wﬁmﬁmﬁ%ﬁw&%ﬁﬁﬁﬁr mw nﬂm_w ok @E 05148507D A
NEXT ASSEMBLY restrictions or regulations. - >zn.m|| g 9 \_._.\c.._ SOALE: — _ "WTLE BLOGK REVISION: 1 _HMM_. 7 & 5

All Rights Reserved

This contains ond trade secret Infor—

WARNING !

mation, is the rty of Ingersali-Rand Co., and is given
to the giu-:iono: n!o’u The receiver by reception and

of the accepts the in confid—
ence and agrees that, 8.4» as authorized in writing by

UNLESS OTHERWISE NOTED:|

ALL DIAMETERS ON
COMMON CENTERLINE
COAXIAL TO .005

BREAK SHARP EDGES

ALL DIMENSIONS
IN INCHES [mm]

. DWG.
05142120

a»

AcAD|

[TMLE

ELECT. SCHEMATIC, SL4K




05148507D |75 | 4

REVISIONS
‘DESCRPTION | DATE |

g FROM SHT. 4
242 242 242 249
PLC OUTPUT ANALOG MODULE
/0:0/6¢  COM 2q VDC 36 Q 0:0/7 ©0:0/8 VDC 46 ©0:0/9 5 1IN 0 (+) QV/IIN 0 (=) RANLG COM o1 IN 1(+) pV/I IN 1(=)(_ | {9V OUT 0 (+) QANALG COM
591 242 501 0511 0512 242 | 531
- —_— - N U N s
561 | 561 213 571|571 581 ‘\ 3 | |
| |
sk9! [_f-——- ! !
2K1 “ “
74 - i i T IR 1
| | | | [ |
| 02 " | o 6 ° |
582 |- ! o+ - T
| |
| SIGNAL | m 4-20 mA m m
582 |+ “ " " = -
I 1 I I I I
| | | | |
| [ | | [
e - b | —_— —_— 4
Hmﬁ Hmj -
c Foo | 5Y9
N g \_7 . 1 \_/ 5Y8
| X1 | | | Xt | 7 7
| 5H6 :%V | 5H7 _® ! PE
" XN" _///// " XM" | k3
[ 4 “ S~ | I a “
vh 213 TR 213 1213 213 213 8213 213 PE 0213 |213
213 3213 213 213
23
FROM SHT. 4
AN
INTENSIFIER CHECK SAFETY DUMP WATER PRESSURE REMOTE PROPORTIONAL
RUNNING INTENSIFIER VALVE SUPPLY TRANSDUCER PROPORTIONAL PRESSURE SOLENOID
Q_w.rom_mﬁv Arwomz_uw VALVE (OPTIONAL) PRESSURE CONTROL (OPTIONAL)
(OPTIONAL)
o STANDARD
ore _.wznﬁm_,__w Mhom , PROPRIETARY NOTICE __TOLERANGES _ GD&T TO >mzm_m .HH,.%_ 1994 @ -==°q“°—— =”==
All Rights Reserved Thia contains and trade secret Infor— ) 05142120
||||||| WIRING BY CUSTOMER IN ACCORDANCE WITH LOCAL REGULATIONS TACTITE St ST TS ST Y | ARBVERRAL | W o (o L |
*—%-%  WRING BY I-R EXTERNAL TO PANEL WARNING ! e e T e Ltk | S S ELECT. SCHEMATIC, SL4K
it gaB iy i MH§A$Mﬁ ,._”m“__ Wﬂﬁ.ﬂﬂ.ﬁhum_m_“mﬂwﬁmm. SURFACE FINISH =/ FULL VOLTAGE START
by this drawing I subject to U.S. |sacrat information therein; and (4) upon completion of the EEEEEﬁul + OWS. No. [Rev:
e SR ke, TR CE RGN B e ] S [ osueson T
ANGLE = +2° SCALE: - TITLE BLOCK REVISION: 1 SHEET oF




	Table of Contents
	Section 1  Introduction
	Section 2  Installation
	Section 3  Operation
	Section 4  Maintenance
	Section 5  Troubleshooting
	Section 6  Low Pressure Water
	Section 7  High Pressure Water
	Section 8  Electrical System
	Section 9  Hydraulic System
	Section 10  Recirculation System
	Section 11  Specifications
	Section 12  Parts Lists
	Schematics



