i -

HIGH PRESSURE WATER TECHNOLOGY

Operation & Maintenance Manual

Original Instructions

Section 1
Section 2
Section 3
Section 4
Section 5
Section 6
Section 7
Section 8
Section 9
Section 10
Section 11
Section 12
Section 13

4010 EA Jetter

Introduction

Scope of Supply
Technical Data

Health & Safety
Operation

Routine Maintenance
Fault Finding

Harben P-Type Pump
Circuit Diagrams

Motor

Parts list / Spares / Auxiliary Components
Service Documents
Warranty & Certification

Harben Inc.
2010 Ronald Reagan Blvd.

Cumming GA 30041
Tel. (770) 889-9535 - Fax. (770) 887-9411
email: sales@harben.com

Part No. 903-1581



file://///flowsbs/dept/Technical/SGS%20Baseefa%20002216/Manual/01.doc
file://///flowsbs/dept/Technical/SGS%20Baseefa%20002216/Manual/02.doc
file://///flowsbs/dept/Technical/SGS%20Baseefa%20002216/Manual/03.doc
file://///flowsbs/dept/Technical/SGS%20Baseefa%20002216/Manual/04.doc
file://///flowsbs/dept/Technical/SGS%20Baseefa%20002216/Manual/05.doc
file://///flowsbs/dept/Technical/SGS%20Baseefa%20002216/Manual/06.doc
file://///flowsbs/dept/Technical/SGS%20Baseefa%20002216/Manual/07.doc
file://///flowsbs/dept/Technical/SGS%20Baseefa%20002216/Manual/08.doc
file://///flowsbs/dept/Technical/SGS%20Baseefa%20002216/Manual/09.doc
file://///flowsbs/dept/Technical/SGS%20Baseefa%20002216/Manual/10.doc
file://///flowsbs/dept/Technical/SGS%20Baseefa%20002216/Manual/11.doc
file://///flowsbs/dept/Technical/Consolidated%20Contractors%20International%20007198/Manual/11.doc

HARBE=
L]
WIGH PRESSURE WATER TECHNOLOGY

Operation & Maintenance M anual for:

UNIT: 4010 EA Jetter
ISSUE DATE: 5/23
ISSUE No: 1
AMENDMENTS
Change Changes Date Signature
1 NEW MANUAL 5/3/23 JB




HARBE=
L]
WIGH PRESSURE WATER TECHNOLOGY

Section 171 Introduction & Contents
1.1. Contents

SECTION 17 INTRODUCTION & CONTENTS ...t 1
O R O] i = N ST PTRR P SUPPPN 1
1.2, INTRODUGCTION ..uuiiiittittttu e e e e e et eeett e e e e e et eetet s e e e e e e e eetba s e e e e e e eeaebbaa s e e eeaeeeebban e eeeaaas 4
1.3, SCOPE OF THIS IMANUAL ....uutiiitieetitite ettt e e e et e ettt e e e e e e e ettt e e e e e e e e e eeabba e eeeeas 5
1.4, THE 4010 EA JETTER ..cciiiiittttieeee e e e e e eetteaeee e e e e e e s s aaaaaeaeeaeeeesaassnnnssaaeaaaeeaaassnrnnsaaeaeeaanans 5
1.5. COMPOSITION OF THIS MANUAL .....ccetiiiittiiiiteeeeeeeeeisattseeeeeaeesaasnsssseseaaeesasaannssnnenaaeeesaaans 6
2. SECTION 27 SCOPE OF SUPPLY ..ttt 7
2.1, SCOPE OF SUPPLY ...utttititttteessiiiiuttssesesaeeasaaaassassseaaaeasaaasssssssaaaaeesaaasssssseeaeeeessannsssnnes 7
2.2, PUMP ASSEMBLY ....iitittiiiiieeeesseeitteeeeeeaeee e s s s aae e e e e e e e e s e s saa st e s aaaeeesaaasssssaaaaaeeeassaannnrenes 7
2.3. DETAILED DRAWINGS ....utiiiiiieeiiiiiititeiee e e e e e e s ae ittt e e e e e e e s e asaaasaeeeaaaeeesaasssrsaaaaaeeeasannnennnes 7
3. SECTION 3 - TECHNICAL DATA ..o 9
3.1, TECHNICAL DATA L.ttt ettt e ettt e e e e e e e et e e e e e e e e e et r e e e e e e e e e e s aannnnenes 9
B.L.d. PUMP DATA it e ittt ettt e e e e e e et e e e e e e e e e e e b e e e e e e e e e e ae e e e aeeaeeeeaaananraees 9
3.1.2.  MAIN COMPONENTS ...ttttttteeeesasnutseeereeeeasaaaasssssseaeeaeeesaasssssseseeeaaeessassssssnereaeessssnnssssnees 10
I O TR NN [ Y =1 PRSP 10
3.1.4. SERVICES REQUIRED ....ctttiieesiiiuutteieeeeeasssassstseeeesaeessaasssssssseeaaesasssssnsssssssaeessssnnssssnees 10
3.2. TECHNICAL DESCRIPTION ...ccceeiiiiuutteeeeeeeassaasussenenssaeessaasssssseseesaasssssssssssnessaeesesannsssnens 11
3.2.1.  PRIMARY COMPONENTS ..ttttettiiiututtttteeeeassaasnsssneeeeaeeasaasssssseseeeaessssssnssssneseaeeesssnnsssnens 11
4. SECTION 4T HEALTH & SAFETY oo 12
4.1, INTRODUCTION ..ettttteeesiauutuuseeeeeeessasasssssseesaaeesaaasssssseeeaeaesaassssssssseeeeessssnssssssssseeeeeeaannns 12
4.2, SAFETY NOTES ..ittiiieiiiiiitiiiiiteeeeesasessstaeeeeaeeeaaaasstaeeeaaaeaaaaasassssaeeeaaeeesasassssneneeaaaeeaanns 13
4.3. WATER JETTING EQUIPMENT OR HIGH PRESSURE EQUIPMENT ......ccvviieeeiiiiiiiriireeeeeeaanns 14
4.4, WATER JETTING SAFETY INSTRUCTIONS ....cceieiiiiiiiiteiieeeeeeseessisrrseeeeeeessaannsssneeeeaaeeaaaanns 14
I 1 =Y 1 1] N PP 14
A.4.2.  SUPERVISION L.uuiiiiitiietittiseeetttsee s et e eeeatseeeetaa s eaeeesaseeeataeaeeetaaeeeeannnaeeeetnnseeensnnnens 14
A.4.3. JETTING AREA ...ttt ettt et et e ettt e e et e e e e et s e e e et e e e e et e e e e et e e e e eea e e e eeann s e e entanens 14
A.4.4, BEFORE STARTING ..uuitiittuietitttseetettueeeetteeseataaseeeestanseeeesanseeestnaeesasnaaseesnaeeensnnes 14
4.5. PERSONAL PROTECTIVE EQUIPMENT (PPE)......uutitiiiiiiiiiiiiiiiiiiiieiiiiiiiiinnesnnneennnnnnnnnennnnes 15
4.6. GENERAL SAFETY WARNINGS ...ctuuiiiiiiiieeieiti e e e ettt s e eeetis e e e eain s e e eeta s e e seat s e aseaaneesensaneas 16
4.8. HIGH PRESSURE WATER HOSES ....cciiitiiiiiiiiiieeieits ettt e et e e s e e s et e e s eanan s 19
4.8.1. HOSE CHECKS. . uuiiiieiiteettttt e e ettt e e e e e ettt et b s e e e et et eetbba e e e eeeeeeetaba s e eaaaeenrnes 19
4.8.2. HOSE USE LIMITATIONS ..uttiiiiieeeiiiitititieteeeeeeesssssssseeaaeeesssssssnsssaeaaeesaaasssssnesaaeeesannnns 19




HARBE=

4.9. REACTION FORCES OR fi BCK THRUSTO (WHERE APPLICABLE ) ....vvvvvvuierrereenennnnnnnnnnnnnnns 19
4.10. FROSTY CONDITIONS (WHERE APPLICABLE ) ..eetteeiitiiaeeeeeeeeeeietnisaeeeaeeeeeannnnnaseaeeaaeenenes 20
4.11. SAFETY GUN (WHERE APPLICABLE ) ...ttttttuttuusssssunnssssssnsnssnnsssnnnnsnssssnnsnnssssnssnnnnssnnnsnnnnns 21
A.12. DURING OPERATIONS Ltuttuieutinttn ettt ettt ettt et e et eeeesear ettt ettt e eea s s renaenaeens 22
4.13. DURING MAINTENANGCE . .euteutettet ettt e et ettt et e et e e et e e e s e e et ea e ea e ea e e eesen e e renaennenns 22
17 S @ T | 1K TP 22
4. 5. REPLACEMENT P ART S .ottt ittt ettt ettt ettt e e ettt e et et et e e e e e e e e eenaenns 22
A.16. PERFORMANCE . ...ttt ittt ettt e et et ettt et e et e e e et e e e e e e en e ea e e ee e e e e e e e e e eenaenns 22
4.17. PRESSURE SAFETY DEVICE....uiitiitiiiiiiiit ettt ettt e e e s s st e et e et st st e et s e eeeaaeaeens 23
4.18. EXPOSURE TO VIBRATION ..tuiiuttuttttntsnetntensenstssensesssssssssesenstsssassstassassasenreneeeenesn 23
4,19, LEGIONNAIREGS DISEASE ....oieuiietieeee ettt ettt e e et e e e e e e e e et e et eetareaaeenaeenees 24
5. SECTION 51T OPERATION .euuu ettt 25
5.1, OPERATING CONDITIONS .ttuttuttutttttueseseesenstasensenseses sttt ettt 25
LT B 1 I O =l 3 25
5.3. PRE-START CHECKS & PROCEDURES .....uttuitttttetitteieeteeeases s eeeaasssesesesensensenaenees 25
5.4, CONTROL PANEL LAYOUT AND FUNGCTION .ituituituttnenesesneensensensesensessesssnssasensensenrennesnees 26
5.5, RUNNING THE MOTOR .tuuttuituttntensentenesessensesesensenseses sttt ettt 27
5.6, RUNNING THE JETTER ..tuitutituiettiettiettietaeettesasssasesasssasssasssnsssaesassssstasssnsssnsssnsesnsesnsernns 27
6. SECTION 6 - ROUTINE MAINTENANCE ....0uutieiiiieeeee 28
6.1. MAINTENANCE PROCEDURES .....ituittittieetietttete et e et e st s e s e e s eesaessae s et s s s st s sansasnsesneesnes 28
B.2.  DAILY IMAINTENANCE ..eutttt ettt ettt e e e et e e et et e e e et e e e e e e e e eenaenees 29
0.3, PUMP LUBRICATING CHART .euitttittiettiettettee et et e et e e e e s e e s s e sae s s e et ssa s st sssnsssnsasneesnss 30
SR T =10 =1y T F<T 0t T 31
7. SECTION 77T FAULT FINDING ...eteteeieeteeteeeeeee e 32
7.1, FAULT FINDING = PUMP .ottt ettt ettt ettt et et e ettt e e e a e e e e eenen 32
T.2. PUMP FAULT FINDING ...ttt ettt ettt ettt et e et e et et et e e e e e e e e e n e e eaaens 33
7.3, SELECTOR FAULT FINDING ...ttt ettt ettt et e et e e e et et e e et e e e eee e e s e reneenneen 35
8. SECTION 8T PUMP... .ottt 36
9. SECTION 9T MOTOR...euiieett e 37
10. SECTION 10 - STARTER ...otitiiitiie e 38
11. SECTION 117 PARTS LIST/SPARES ...ttt 50
5 O S [N =0 T 16 T 1 ] TP 50




HARBE=
L]
WIGH PRESSURE WATER TECHNOLOGY

11.2. ORDERING SPARE PARTS ...uiiiiiiiiiiiiii et e et e e e et e e et e e et s e e e e et e e et e e e an e e et aeeannaae 50
11.3. ROUTING MAINTENANCE / CONSUMABLE ITEMS...uiiiiiiiiieieiiiiiae e e e e e eeeiiiiaa e e e e e e e eeennnnnnnns 50
11.4. CONSUMABLE COMPONENTS ...uuiitttuuaaeituuaaaeetuaeaestuaaaeesuaaeesuaaaaestnnaaaessnnaaeessnnaaaaees 50
3R S T Y - I 1 PP PPPPPT 51
L1150 IMANUAL ettt ettt ettt e e ettt e e e e e et e e e e e s e e e e e e e e e e s R n e e e e e e e e nnnnn s 51
12. SERVICE DOCUMENTS ...ttt 53
12,1, SERVICE CHECKLIST ..ttttuiettttieateett e e ettt s e aeetta e e e eeta s e e eeta e e aeea e aaettaaeaeasnaaaennnnaaaees 53
12.2. SERVICE LOGBOOK ...iiuuiiitiieitieeit e eet e et ee et e eetee et s eetasa et e etneeannaeesneeannaaesnnaennnnees 54
SECTION 127 WARRANTY ..iiiiieeeeeeniiiiiiiiieees ittt ii i i e eeeieeeee 55
12.3. WARRANTY OF NEW PRODUCTS: ..ctuiiitiiiiiiiieiiiie e et s ee it e et s e sa s e st s e saaneseaneaeaneeanneaes 55
12.4. WARRANTY OF MAJOR COMPONENTS: ..iittuiittuieeteeetuneeeteeetseessessnneeesnessnsaesnaessnaees 55
12.5. LIMITATIONS OF WARRANTY 1 tttuitttuitittteetuteteteeeteeetnneeeueessnseeeneeesnseeeneeennaeesnaaeannaaes 56




HARBE=

1.2.Introduction
Read this manual before you operate or carry out any maintenance on the high pressure
jetter. Important safety information is highlighted as WARNING and CAUTION instructions.

You must obey these instructions. The use of warnings and cautions is defined below:

WARNING

Warnings are given where failure to observe
the instruction could result in injury or

death to persons.

CAUTION

Cautions are given where a failure observe
the instruction could result in damage to

the pump or to associated equipment.

Notices

Carefully read the notices of this manual because they give important information
concerning safe installation, use and maintenance; familiarize yourself with the workings of

the machine to rapidly switch it off and eliminate pressure.

This manual is an integral and essential part of the product; it will be consigned to the user

to ensure the training/information for personnel.

The manufacturer does not assume responsibility for damage caused to persons, things or
to the machine, in the case of improper use. Carefully preserve this manual for any further

consultation.

Identify the model of your machine by reading the details on the identification plate. Upon
delivery, inspect the machine / accessories for any damage, which may occur during

transport.

IMPORTANT, Follow the recommended operating procedures at all times; do not misuse the

equipment as this could result in injury or mechanical breakdown!
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1.3.Scope of this M anual
This manual provides operation, maintenance and safety instructions for the jetter. Where
the jetter has been fitted with proprietary components, details of these are also included in

this manual.

This manual is compiled to match the Scope of Supply detailed in Section 2. All
specifications, descriptions and parts lists refer only to the components in the version of the

unit detailed in this scope of supply.
Maintenance instructions included in this manual include:

1 Routine maintenance to be carried out at specific times.

1 Maintenance of the high-pressure pump.

Repairs to the pump crankcase are not considered maintenance operations as these should
be undertaken only by HARBEN INC, their approved agents, or at least competent

automotive motorers.

1.4.The 4010 EA Jetter

Harben drain jetters have been designed to the highest standards so that they will work
safely and reliably for many years. It is important that you take time to read the information
provided in this operation and maintenance manual so that you understand how to make the
most of the jetter and how to use it safely. Harben jetters are powerful pieces of industrial
equipment and should only be operated by competent users who understand that serious

injury or death can occur through misuse.

The jetters described in this operation and maintenance manual are intended to be used for

high pressure water jetting in drain and sewer ¢

They will remove soft blockages, tree roots and hard scale, liquefying fats and restoring
drain flow by blasting high pressure water through a drain nozzle connected to the end of a
high-pressure hose. Some models can be fitted with jump jets kits to increase the effective

cleaning distance.

Harben electric jetters use electric motors to power a high-pressure water pump up to 6,000

psi and 18 gpm.

Additional accessories can be purchased from Harben Inc, such as floor cleaners, jetting
guns and jet pumps which extend the range of work that can be carried out with the jetter.

Separate details are available on request.
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1.5. Composition of this Manu al

This manual comprises the following further sections:
Section 2 Scope of Supply

This section defines the scope of supply of the equipment in compliance with the sales

order.

Section 3 Technical Data

This section contains technical information about the jetter.
Section 4 Health & Safety

This section details health and safety considerations in general and specific to water jetting

equipment.

Section 5 Operation

This section describes the recommended operating procedures for the jetter.
Section 6 Routine Maintenance

This section details recommended routine maintenance requirements for the pump and

jetter.

Section 7 Fault Finding

Fault diagnosis tables for the pump, motor and ancillaries.
Section 8 Harben P -Type Pump

Details of the pump and gearbox assembly.

Section 9 Circuit diagrams/Electrical Details

This section includes the Hydraulic and water circuits of the jetter.
Section 10 Electric motor

This section provides part details of the electric motor.
Section 11 Parts list / Spares/ Auxiliary C omponents
How to identify and order spares / auxiliary components.
Section 12 Service Documents

Service logbook and checklist.

Section 13~ Warranty & Certi fication
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2. Section 271 Scope of Supply

2.1.Scope of Supply

Unit; 4010 EA Jetter

2.2. Pump Assembly
The General Arrangement drawing No. 905-020, defines the components of the Unit

assembly as follows:
The pump is driven by a 30hp 3 phase motor.
The motor directly drives the pump at 1175rpm.

Water is fed through the inlet from a mains supply into a metal header tank. The tank

supplies the pump with water via an 80-micro mesh filter.

The motor is controlled by the starter allowing the user to switch the pump on and off. When

the motor is running the green run light will illuminate.

The unit is fitted with a UL300 unloader which allows the user to run the pump up to a

pressure of 4000psi.

2.3.Detailed Drawings

Detailed drawings and parts lists for the above components are provided as follows:
The pump is detailed in Section 8.

Details of other parts and assemblies are included at Section 11.
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3. Section 3 - Technical Data

3.1.Technical D ata
3.1.1. Pump Data

Pump Type Har ben 06R?D(SeE garton 8)

Pump diameter 1 6 approx.

Pump length 1 5dpprox.

Inlet 1 10 dia.

Outlet Gl/ 20 (1/20 BSP)

Shaft diameter 30 mm

Shaft length 65 mm

Cylinder options 4

Power rating (nominal) 30 hp

Plunger diameter 22 mm

Shaft speed 1175 rpm

Maximum pressure Up to 4000 psi (275 bar)

Max flow rate Up to 10 USG/min (60 Ipm)

Crankcase lubrication Fully immersed

Oil capacity 1.58 USG

Weight 176 Ib.

Recommended crankcase oil | Shell Morlina 150 or Tellus 150 (see
section 6)

Max inlet temperature 77°F
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3.1.2. Main Components
Motor 30 HP TECO-WESTINGHOUSE ELECTRIC MOTOR

Pump 0200012ABC Harben P Type 6 22

3.1.3. Ancillaries

Water tank 10 gal capacity

Supply filter 042134 Hypro line strainer / 80 micron mesh
Monitoring & control 30 HP MAG STARTER WITH MET

Pressure control and safety 012096 GAUGE PRESSURE 10000 PSI SCREW IN

3.1.4. Services R equired
Mains water supply Positive head capable of delivering greater than 10
USG/min

Note: Water pH value of 5 to 9 is recommended.

10
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3.2.Technical Description

3.2.1. Primary Compo nents

The primary components of the jetter are illustrated in Figure 2.1 which are as follows:

1

A prime mover in the form of an industrial electric motor which drives a Harben P
Type high pressure pump.

The pump is capable of producing high pressure water up to 4000 psi.

Metal water tank, acting as a reservoir, also ensuring the water is settled and non-
turbulent, discharging a smooth uninterrupted supply, with a positive head of
pressure to the inlet, maximizing the full potential of the pump.

The pressure valve directs high pressure water to the main jetting hose or diverts it
back to the tank.

A Hypro 80 micron mesh inline strainer is fitted to the suction line between the tanks
and the pump inlet.

Note: This is a critical component which ensures that no contaminants are drawn into
the pump inlet. This filter must be inspected and cleaned daily, if it becomes blocked
it will cause the pump to cavitate)

11
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4.Section 4 T Health & Safety

4.1.Introduction

This section should be read in conjunction with the WARNING and CAUTION notices
contained throughout this manual or any safety notices on any items of the equipment
supplied.

The use of WARNINGS and CAUTIONS is defined below:

WARNING

Warnings are given where failure to
observe the instruction could result in

injury or death to persons.

CAUTION

Cautions are given where a failure observe
the instruction could result in damage to

the pump or to associated equipment.

All procedures and recommendations in this manual must be strictly adhered to by operators

of the jetter, or by any person passing within close proximity.

All Company Safety Regulations applicable must be adhered to at all times.

The following notes, and safety notices throughout this manual, are intended to guide the
operator in the safe use and maintenance of the equipment. Whilst every effort has been
made for completeness, these notes and notices must be supplemented by the knowledge,

training and experience of persons carrying out their tasks.

12
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4.2.Safety N otes

Please see a list of safety notes which should be read and understood before operating the

machine.

For a comprehensive list of general safety warnings relating to the operation of high-

pressure water jetting equipment refer to Section 4.6 .

T

Operating procedures throughout this manual must be adhered to. In the case of
conflicting or ambiguous instructions, reference must be made to a Site Management
or Safety Officer.

Any person operating, working with, or passing near, the unit must wear the
necessary Personal Protective Equipment (PPE).

The Site Management should make available to operators or persons working with
the unit, or part thereof, the appropriate technical documentation and should ensure
such persons read and understand the documentation prior to commencing their
duties.

Special tools should be used where recommended in this manual.

Prior to any maintenance or repair work being carried out, the unit, or part thereof,
must be shut down and equipment isolated.

Any maintenance requirements in this manual should be adhered to as minimum
maintenance requirements. Maintenance records should be up to date at all times.
Guards which are located within the unit must be fitted and secured in accordance
with the drawings and must not be loosened or removed whilst the unit or part
thereof is operational. Should it be necessary to remove any guard for access prior to
start-up of the unit, it must be re-fitted and secured before start up.

Oils, lubricants, greases and fluids used within the unit must be in accordance with
the recommendations given in this manual.

Fully competent personnel must carry out coupling and uncoupling of the unit.

13
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4.3.Water Jetti ng Equipment or High-Pressure Equipment

WARNING

High pressure jetting can be extremely
dangerous if it is not properly controlled

by fully trained personnel.

Operators, and the employers of operators, of water jetting equipment should be trained in

accordance with and be fully conversant with the:

1 &ecommended Practices for the Use of High-Pressure Waterjetting
Equipment’ (Code of Practice) - Issued by The WaterJet Technology
Association (WJ TA)

Copies of the Code of Practice are available from Harben Inc.

Supervisors and o perators should always adhere to recommendations and
instructions contained within the Code of Practice

The following Water Jetting Safety Instructions are based on the Code of Practice.

4.4.\Water Jetting Safety Instructions

4.4.1. Training

All persons using high-pressure jetting equipment should be fully conversant with relevant
operating instructions, safety notes and Codes of Practice. If in doubt, contact Harben Inc.

for advice on operator training.

4.4.2. Supervision
All high-pressure water jetting operations should be under the control of a fully trained

supervisor, who will be aware of the potential hazards to operators and passers-by.

4.4.3. Jetting Area
Warning notices, "DANGER - HIGH PRESSURE JETTING" should be displayed at all

possible access points to the jetting area. Notices are available from Harben Inc.

4.4.4. Before Starting
Before starting the unit, ensure that you, and anyone else who may be in control at any time,

are fully aware of its controls and their function.
It is especially important that everyone knows how to stop the unit in case of an emergency.

Ensure that all the pre-operational checks have been completed, and that any necessary

actions have been taken.

14
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4.5.Personal Protective Equipment (PPE)
All persons using high pressure water jetting equipment should use all necessary PPE

suitable for the task being carried out. Please note PPE shown below can be supplied in

various formats.

PPE for consideration: -

Hand protection Head protection
Eye / Face
High visibility protection
clothing
Hearing
protection

Vibration protection

(not shown)

Body protection

Water jet
penetration PPE

Foot protection

Respiratory protection Harness if working at height
(not shown) (not shown)

Please note, a site-specific job hazard analysis must be completed to analyze which PPE

must be worn. For more information visit osha.gov

A full range of PPE is available from Harben Inc.

15
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4.6. General Safety Warnings

1.

10.

11.

12.

13.

14.

Never use high pressure jetting equipment that has not been regularly serviced

A

according to manufacturerds specification

Always carry out the manufacturers recommended daily checks to your jetting unit
before turning it on.

When water jetting equipment is used to clean sewers and drains that are
contaminated with hazardous substances it is possible these may be entrained in the
resulting aerosol and inhaled by the operator. Consider using a respirator.

Never start the jetter frozen. Operating jetting equipment while frozen could cause
high speed ice bullets to be ejected from the jetter hose upon machine start up.
Never start jetting a drain, sewer or pipe unless the jet nozzle is safely inside the
drain and pointing in the direction that you intend it to travel.

When drain jetting a drain, sewer or pipe with an inside diameter that is not small
enough to prevent the hose from turning back on itself, a drain jet extension (a piece
of straight rigid tube equivalent to the pipe diameter) should be fitted between the
end of the hose and the nozzle.

Always consider the use of a safety leader hose at the beginning of the main jetting
hose to alert operators when the jet nozzle is nearing the manhole entrance.

Always consider the use of a tiger tail hose feed guide to protect the jetting hose from
abrasion and prevent premature failure.

Be aware that high pressure hoses can generate static electricity which may need to
be controlled when working in hazardous areas.

When jetting drains or sewers, if there is a danger to the general public from hoses
laying across sidewalks, they must be covered in such a way as to protect against
injury from hose failure and tripping hazards.

Before starting work, check and ensure the drain jets have no blocked holes or
nozzles as this may cause the pumping system to over pressurize which could result
in burst disc failure or bursting the jetting hose.

Never attempt to unblock a fully choked drain or pipe before considering the
consequence of releasing the blockage and having a plan to deal with it. e.g.,
flooding, material ejection, drain nozzle ejection.

Never attempt to clean drains or pipes in one pass because this could lead to debris
build up behind the jet nozzle causing a pressure build up in the drainage system. Be
aware that a pressure build up in the drain or pipe could cause the jet nozzle to be
ejected at speed back towards the operator.

Never enter the manhole to either place the jet nozzle into or extract it from the drain

entrance unless the required confined space regulations have been met.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Never work in a manhole with a radio remote control transmitter that is not classified
for use in such areas.

Never use the hydraulic hose reel facility as a winch to retract a jetting hose that has
become stuck in the drain or pipe. Damage to the hose could be caused that will
make subsequent hose failure more likely.

Never allow jetting hoses to become kinked and always remove from service any
jetting hose with an outer cover that has worn through to the reinforcing braid.

Never use the high-pressure jetting hose for any purpose other than sewer, drain or
pipe cleaning e.g., winching vehicles or other plant.

Never use jetting nozzles and/or accessories that have not been calibrated for the
jetting machine pump performance as this could cause rapid over pressurization
catching operators unaware.

Never attempt to clean a drain or pipe with a nozzle that has more forward force than
rear force. It could be ejected back toward the operator causing injury.

Never attempt to clean a drain or pipe with a chain flail type jet that has unequal
chain lengths as this could lead to severe vibration and high-pressure hose failure.
When using a venturi jet pump to remove fluid from a flooded manhole never place
your fingers into the pump inlet as they could be trapped by the vacuum and injured.
When using a venturi jet pump to remove fluid from a flooded manhole always
secure the free end of the pump hose securely and ensure adequate drainage is in
place to deal with high volumes of pumped water.

Never use a dry shut type foot control valve on a jetting machine that does not have
a pressure unloader valve as this could result in burst disc failure or bursting the
jetting hose.

Never use a dry shut type jetting gun valve on a jetting machine that does not have a
pressure unloader valve as this could result in burst disc failure or bursting the jetting
hose.

When using a dry shut type system be aware that high pressure can be retained in
the jetting hose even after the machine has been shut down. Always discharge
pressure in a safe manner after machine shut down.

Never point the gun at anyone as injury from high pressure water will occur if the jet
stream comes into contact with body parts.

Never work on a slippery surface because the reaction force of the jetting gun could
cause you to become unstable and lose your footing.

Never work from a ladder as the reaction force of the jetting gun could cause the

ladder to fall backwards from the working area causing possible injury.
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30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Never work from scaffolding unless it is designed, erected and managed by
competent persons and it is adequately secured to prevent is being pushed over by
gun reaction forces.

When using the jetting gun to clean hard surfaces be aware that splash back could
contain hard debris travelling at speed.

When using the jetting gun to clean contaminated surfaces be aware that splash
back could contain dangerous contaminants.

Never use the jetting gun to clean a surface that could be damaged or penetrated by
the water pressure unless that is the desired effect.

Never use a high-pressure jetting gun to clean down PPE whilst you or others are
still wearing it as serious injury and death could result.

When using a jetting gun or nozzle to clean at floor level wear suitable protective
footwear.

Always ensure that an adequate area is cordoned off around the working zone so
that flying debris and contamination cannot injure passers-by.

Be aware that the use of water jet guns fitted with oscillating or rotating heads tend to
produce higher hand arm vibration levels than simple fixed head jets.

Never use a high-pressure jetting gun to wash or cool down livestock as serious
injury and death could result.

Never use ANYTHING other than a pressure disc in the holder. A pressure disc is
designed to burst for a reason. Use of anything else may over pressurize the pump
and cause personal injury.

The number of operators required to carry out the water jetting task must be decided
after performing a job hazard analysis but always consider having a nozzle operator
to perform the jetting task and a pump operator to control the machine and act as a
safety lookout.

HIGH PRESSURE WATER JETTING CAN BE DANGEROUS OR EVEN FATAL IF
THE PROPER PRECATIONS ARE NOT TAKEN. DON & BECOME A STATISTIC!

18
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4.8.High Pressure Water Hoses
4.8.1. Hose Checks

The following checks must be made at regul ar

9 High pressure jetting hoses must be checked along their entire length at the start of
each shift to ensure that they are free from external damage. Hoses with exposed or
broken reinforcing braid or damaged couplings and fittings may fail without warning
and must be replaced immediately.

1 Before use check end fittings and couplings for damage to threads, sealing faces and
rounding of connection nuts. Only use the correct size spanner to tighten the hose

fitting. Stilsons or adjustable spanner type tools with serrated teeth must not be used.

4.8.2. Hose Use Limitations
The hoses intended use is water jetting, any other uses are strictly prohibited they include: -

9 Using the hose for applications above the maximum working pressure.
1 Using the hose as a towing aid.

9 Using the hose as a lifting or restraining device.

4.9.Reaction Forces or 0 Bac k (Whare apdidaldle)

It is a mandatory requirement to carry out a job hazard analysis for each new application
before commencing work. This must include calculating the reaction force created by the jet,
taking into account; pressure, flow, nozzle coefficient of discharge and pressure drop
through the h o s ditfings and gun. Harben Inc. can offer assistance with this process if
required.

It is not recommended that any one person be required to withstand a back thrust of more
than 1/3 of their bodyweight for an extended period of time. For example, an operator

weighing 160 Ibs. should not handle a back thrust of more than 53 Ibs. for extended periods.

WARNING

Water jetting accessories can generate high back thrusts that
can fatigue operators and may lead to them tripping or falling
with the potential for serious injury. To avoid physically
stressing the operator always rotate tasks to allow adequate

rest periods.
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4.10. Frosty Conditions (where applicable)
If frost has occurred there may be frozen water in the hose or pump which will cause a
dangerous blockage. Ice bullets could be ejected from the end of an open hose at

dangerously high speed capable of causing serious injury or death.

WARNING

Do not start the pump until the
complete high-pressure system has

completely thawed out.
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4.11. Safety Gun (where applicable)
When operating a high-pressure water gun follow these steps and make note of important

warnings.

Never point a gun or lance at anyone, even if switched off.

When using the gun, the jet should be fitted correctly before starting the unit. All
other hose connections must be checked before attempting to start the unit.

Do not allow children the opportunity to play with the equipment!

Always consider using a safety shroud to provide the operator with greater protection

in the event of a hose burst.

i
\Yi

WARNING

High pressure water jet! Grip lance with
both hands. Never direct jet of water

towards people or animals.

WARNING

High pressure water can be extremely
dangerous do not leave plant

unattended!
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4.12.

4.13.

4.14.

4.15.

4.16.

T

Note: The maximum motors peed quoted refers to the AHIgh

During Operations

If water appears from the hose, coupling or connector, often first sighted as a fine
mist, then the hose is damaged and could burst or a joint is loose or defective. STOP
THE UNIT IMMEDIATELY!

No attempt should be made to adjust any hose, coupling or connector whilst that part

of the system is under pressure.

During Maintenance

A unit undergoing maintenance should be isolated from other plant or suitably
identified to ensure that it is not used inadvertently.

Maintenance must only be carried out by skilled personnel, who are conversant with
the nature and dangers of high-pressure water, of jetting safety regulations and

codes of practice.

Tools
The correct tools of the right size for the job must always be used to avoid damaging
the unit and possibly making it unsafe. Adjustable tools with serrated gripping jaws

should not be used.

Replacement Parts
Only replacement parts which have been obtained from or approved by Harben Inc.
are to be used when undertaking maintenance. Using any other replacement parts

will normally invalidate the warranty and could be dangerous.

Performance

Never exceed the maximum rated pressure or motor speed.

i.e., at the lowest possible pressure.

22
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4.17. Pressure Safety Device
9 Pressure discs should be replaced at least every 6 months to ensure continued safe

operation and only manufacturerds original r

4.18. Exposure to Vibration
T The use ofPudXblwempledrsdéd in drain cleaning ap
operator to vibration levels in excess of the exposure limits action value if the
jetting hose is handled. Water jetting hose should not be handled whilst the

6Jump or Pulse Jetd is in operation.

WARNING

Handling the jetting hose wit h the Jump Jet switched on
for 15 minutes per day could subject operators to
maximum exposure allowable in an  8-hour working shift.
Increased exposure is likely to exceed the exposure
action value and a health surveillance  program will be
required (see below) .

If exposures are likely to exceed the exposure action value an action plan of controls to limit
exposures must be provided and acted on. Operators regularly receiving a hand-arm
vibration exposure above the exposure action value must be included in a health
surveillance program to monitor for signs of hand-arm vibration syndrome. Always keep
hands warm and dry under all circumstances. It is good practice to maintain a record of

empl oyeebs exposure to vibration over their worl
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4.19. Legi onnaireds Disease

1 The bacteria are common and are found naturally in water, usually in low numbers.
The bacteria do not seem to multiply below 68°F and will not survive above 140°F;
water temperatures between 70°F and 113°F being optimum for growth. The bacteria
may remain dormant in water temperatures between 43°F and 68°F, multiplying
when water temperatures reach a suitable level.

1 The bacteria also require food to multiply such as algae, amoebae and other
bacteria. The presence of scale, sediment, sludge and other material within the
system may be important in creating favorable conditions for the growth of bacteria
as are biofilms (a thin layer of micro-organisms which may form slime on the
surfaces in contact with the water).

1 As the tanks of the unit are required to be emptied after the completion of jetting
operations, so that the daily checks required by the operation & maintenance manual
can be carried out, each jetting operation will be commenced with fresh water.

1 Inthe event that the operations manual is ignored and the tanks not emptied, the risk
of bacterial growth within the system would increase but the ambient temperature of
the water in the tanks is likely to reach 68°F, and be maintained at that level, only in
exceptional circumstances.

1 To prevent a build-up of scale, sediment, sludge and other materials and reduce and
associated hose and pipe work be thoroughly cleaned and flushed through at least
every six months (preferably with hot water in excess of 158°F).
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5.Section 571 Operation

5.1. Operating Conditions
Operators of water jetting equipment should be fully conversant with the 'Industry Best

Practices for The Use of High-Pressure Water Jetting Equipment6 hereafter

'The Code of Practice'. A copy of The Code of Practice is available upon request.

Section 4 - Health & Safety in this manual includes a synopsis of the relevant parts of The

Code of Practice, which pertain to this equipment and specifically to single-person operation.

5.2.Daily Checks
Carry out all daily checks. Full maintenance checks are detailed in Section 6 - Routine

Maintenance.

They are:

T

pump oil level

1 water filter cleanliness

T

tank water level

CAUTION

If the unit has previously been in operation for more
than 100 hours, other routine maintenance checks

may need to be carried out. Refer to Section 6.

5.3.Pre-start Checks & Procedures

o g M~ w

Ensure an adequate water supply is available. The water temperature should not be
greater than 70°C

Connect a water supply to the tank inlet and fill the tank. (See Fig 1). The tank is
fitted with a float valve; it will shut off the supply once the tank is full, and open again
when the water level begins to fall.

Ensure the power supply is connected.

Ensure all delivery hoses are unrestricted.

Ensure the jetting hose / lance is away from any persons.

Feed off the hose reel approximately 10 feet of high-pressure hose. Do not fit the

nozzle or gun at this point !

25
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NNNNNN RESSURE WATER TECHNOLOGY

5.4. Control panel layout and function

PUMP
ELAPSED TIME
METER

START/RUN
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5.5.Running the motor

1.
2.

Press the green button to turn on.

Press the red button to turn off.

5.6. Running the Jetter

1.

With the motor running, and the water being diverted back to the tank, fit the required
nozzle to the end of the hose and tighten securely.

Insert the nozzle approximately 6 feet into the drain before diverting the water
through the main jetting hose.

Once inserted, move diverter selector handle from dump to high pressure position.
Water will now be diverted to the main jetting hose.

DO NOT EXCEED THE MAXIMUM OPERATING PRESSURE OF 4000 PSI. IF YOU
DO SO YOU RUN THE RISK OF INJURY, AND DAMAGE TO EQUIPMENT.

Once you have completed your jetting work and are ready to retrieve the nozzle, it is
recommended that you rewind your hose while under some sort of pressure. A tightly
wound hose that is re-energized could crush the drum of the reel.

Rewind hose. Once the orange leader hose becomes visible from the pipe, divert the

water back to the tank, and continue to fully rewind the hose.
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6. Section 6 - Routine Maintenance

Table 1 provides a basic guide to routine maintenance requirements for the various

components of the jetter.

Warning: Maintenance should only be carried out with the motor turned off and when cold.

6.1. Maintenance Procedures

Prior to use / Daily / 1 Check inlet water filter element (Ref Para 6.3)
After 8 hours 1 Visual check for hose damage/water leaks & for any
running cracks in frame/chassis etc.
Weekly / every 24 9 Visually inspect jetter for security checking for any loose,
hours running damaged or missing parts.
3 months / 50 hours 9 First service contact Harben Inc.
6 months / 150 T Inspect tanks and fittings for leaks, thoroughly clean &
hours flush through (with hot water in excess of 70 degrees C)
1 Tighten any loose joints
Yearly / 300 hours 1 Closely inspect the structural integrity of the framework
for signs of stress and cracking
1 Carry out detailed inspection of pipes, hoses and fittings.
2 yearly / 600 hours 1 Check wiring terminals/connections and continuity of

electrical earth.

Table 1 Recommended Routine Maintenance

For a detailed guide to pump maintenance and overhaul procedures refer to

8.

For routing motor maintenance please refer to the motor handbook supplied with the

unit.

Section.
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6.2. Daily Maintenance
The following must be completed daily with the jetter switched OFF.

1. Check condition of inlet water filter & element. Clean or replace. (Harben part no.
042-134)

2. Unscrew the bowl to remove the mesh (Harben part no. 903-245). Take precautions

S0 as not to lose the sealing ring (Harben part no. 903-300).
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3. Visually inspect all hoses for signs of chaffing or leaks. Report any damage

immediately to supervisor or manager.

WARNING

Water at high pressure jetting from a damaged hose or hose
connector can cause serious injury. Do not attempt to repair or

secure any hose while the high-pressure pump is running.

With the jetter running:

4. Make further inspection for leaks. If a leak is observed, shut down immediately and

report the leak to a supervisor or manager.

6.3.Pump Lubricating Chart

Manufacturer Type

ESSO Nuto H150
GULF LP 150

MOBIL DTE Extra Heavy
ROC Kiron 150
TEXACO Rando HD 150
BP Energol HLP 150
AGIP 0OSO 105

SHELL Tellus/Morlina 150
CENTURY OIL PWLM
PETROFINA Hydran 51
CASTROL Hyspin AWS 150

Qil Capacity ( liters)

Number of Cylinders

3-cyl

4-cyl

6-cyl

8-cyl

6.5

6.0

5.75

5.0
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6.4.Burst Discs
When carrying out any maintenance/overhaul of the pump, always ensure the correct burst

disc for its working pressure is fitted. The available burst discs are as follows:

Color Code Part Number For Maximum Working
Pressure
Yellow 011019 125 bar (1800 psi)
Blue 011020 140 bar (2000 psi)
Red 011021 175 bar (2500 psi)
Purple 011022 210 bar (3000 psi)
Green 011045 240 bar (3500 psi)
White 011046 275 bar (6000 psi)
Black 011047 345 bar (5000 psi)
Orange 011107 415 bar (6000 psi)

(Burst disc hol doarstdishowi ng AWhiteo
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7.Section 7 1 Fault Finding

Most of the problems experienced during jetting operations are likely to be caused by

the pump or the associated hoses.

These types of problems are covered in the pump fault finding chart, which is repeated

at 7.3 overleaf for convenience.

Also covered at 7.3 overleaf is a diagnosis of selector valve problems.

7.1. Fault finding - Pump

. Recommended
Problem Possible Cause :
Action
Low system 1 Leaks from hose, pipes and 1 Check the connections for
pressure connections tightness, replace if
1 Loss of water through dump needed
line of selector valve or gun 9 Clean or replace element.
when high pressure f Shorten hose length
selected 1 Check seats and seals
1 Loss of water through dump
line of remote-control kit, if
fitted
High system 1 Excessive pressure in 1 Release pressure using
pressure pressure lin Pressure Control Valve
Low water level 1 Tank empty 1 Fillif necessary
Pump not 1 Airin water 1 Water bleed pump
running evenly 1 Airin crankcase oil 1 Oil bleed pump
(also refer to Worn dri i Rep| flexible el
pump faults) 1 orn drive coupling 1 eplace flexible e e_ments
1 Faulty inlet or delivery valve and examine coupling
1 Valve nut over tightened 1 Check valve condition
1 Check tightness of inlet &
delivery nut
Burst disc fe_lilure 9 Incorrect burst disc M Check burnt disc
or safety relief {1 Blocked jet f Check certificate/setting
valve operating 1 Faulty unloader 1 Check jet
(also refer to ,
high system 1 Check unloader operation
pressure
problem)
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7.2. Pump Fault Finding

Problem

Possible Cause

Recommended
Action

Mixing of oil and
water in
crankcase

Loss of pressure

Pump not running
evenly

Worn or damaged
delivery valves

Damaged filter element
allowing debris to jam
delivery valve

Check all delivery
valves i replace as
necessary

Check all diaphragms
T replace as
necessary

Replace oil.

Check filters T replace
as necessary

1 Loss of
crankcase oil
through high
pressure hose

Loss of pump
pressure

Pump not running
evenly

Inlet restriction may
have been caused
through:
0 Blocked filters
0 Kinked inlet
hose
o Wornor
damaged inlet
valves
o0 Excessive inlet
hose length

Pump has been frozen

Clear restriction

Check inlet valves i
replace as necessary

Check diaphragms i
replace as necessary

Replenish oil

Mixing of oil and
water in
crankcase

Diaphragm failure (may
have been through
fatigue from excessive
running hours)

Check all diaphragms
T replace as
necessary
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Distinquishing features of  failure on diaphragm

R
\
Impression of the baffle on diaphragm
Reason: It has been inflated
S

I -
]

4 small impressions, cause more damage on the inside, than on the outside.

Reason: the diaphragm has pumped through mandrel delivery holes

e

/
; _

Shear through wall of diaphragm
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7.3. Selector Fault Finding

Selector problem

Cause

Action

Loss of pressure and flow is
down

Water leaking through the
worn seat back to tank

Replace the seats and the
plug if also damaged

If water leaks along spindle
and past lever

O-ring and back up ring
failure along shaft

Replace O-ring and back up
ring 013-021 & 023-001

Water leaking along the
gland nut thread

Leaking selector seal

Replace seal 012-095
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8.Section 8 T Pump

Refer to the P Type Service Manual Part No. 061352 included with your jetter.

1., |

R
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9. Section 9 T Motor

DATE MOTOR TYPE:

T 27 oo | OUTLINE DIMENSIONS TR TPEL
CAT. % Npo3p6C 3-PHASE INDUCTION MOTOR FRAME NO.  326TC
Pole HP kW Hz VOLT Syn>peed
6 30 224 60 2307460 1200
Ins Rating Dimension in |Approx Weight Bearings

F CONT, inch 699 lbs DE: 6312 NDE: 6212

Totally Enclosed Fan-Cooled Type. Squirrel-cage Rotor.
4-5/8"-11 UNC Tap
31.24 13.47
14.74 " 11.50 5.00 16.54 ,
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10. Section 10 - Starter
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HIGH PRESSURE WATER TECHNOLOGY

S HPS IMPERATOR™

HP= Hammond Power Industrial Control Transformer
Solut I - i
\4 olutions Inc. Accessory Kits Instructions
Patent Pending Literature Code: PHAK1

The HPS ImperaTor™ series of machine tool industrial molded control transformers are available with standard secondary fuse
kits or optional accessories such as primary fuse kits and optional finger guard kits. This accessory kits instruction sheet details
the standard and optional accessories available and examples of detailed assembly drawings.

If you have any questions regarding what accessories are available or are having any difficulty correctly installing these acces-
sories, please contact HPS customer service or technical support in the U.S. at 1-866-705-4684 or in Canada at 1-888-798-8882.

Standard and Optional Accessory Kits Availabie

Standard Secondary Fuse Kits - supplied with each HPS Iuperator™ transformer up to 1500VA (exciuding PHTS0PG, PH1000PG, PHTSOMLI and PH1000MLI)
Kit PIN Parts Included in Kit
SFK1 2 fuse clips, 2 mig. screws, 4 voltage links, PHAK1 instruction sheet
SFK2 2 fuse clips, 2 mtg. screws, 6 voltage links, PHAKT instruction sheet
SFK3 2 fuse clips, 2 mtg. screws, 6 voltage links, PHAK1 instruction sheet
SFK4 2 fuse clips, 2 mig. screws, 2 voltage links, PHAK1 instruction sheet
SFK5 2 fuse clips, 2 mig. screws, 2 voltage links, PHAK1 instruction sheet
SFK6 2 fuse dlips, 2 mig. screws, 3 voltage links, PHAK1 instruction sheet
SFK7 2 fuse clips, 2 mtg. screws, 3 voltage links, PHAK1 instruction sheet
i Pri F
Kit P/N Applicable P/N Suffix's Applicable VA Size Parts Included in Kit
PFK1 AJ, AR, MQMJ, QR, SP, PG, PP 50, 75, 100 4 fuse clips, 4 mtg. screws, PHAK1 instruction sheet
PFK2 AJ, AR, MQMJ, QR, SP, PG, PP 150, 250 4 fuse clips, 4 mtg. screws, PHAK1 instruction sheet
PFK3 AJ, AR, MQMJ, QR, SP, PG, PP 350 to 1500 4 fuse clips, 4 mtg. screws, PHAK1 instruction sheet
PFK4 MBMH, MEMX, MGJ, MLI 50 4 fuse clips, 4 mtg. screws, 1 jumper, 1 finger guard, PHAK1 instruction sheet
PFK5 ~ 7MBMH, MEMX, MG_J . MLI 75 4 fuse clips, 4 mtg. screws, 1 jumper, 1 finger guard, PHAK1 instruction sheet
PFK5 MEMX, MGJ, MLI 100 4 fuse clips, 4 mtg. screws, 1 jumper, 1 finger guard, PHAK1 instruction sheet
PFK6 MBMH 100 4 fuse dlips, 4 mtg. screws, 1 jumper wire, PHAK1 instruction sheet
PFK6 = MBMH, MEMX, MGJ, MLI 150, 250 4 fuse clips, 4 mtg. screws, 1 jumper wire, PHAK1 instruction sheet
PFK7 MBMH, MEMX, MGJ, MLI 350 to 1500 4 fuse clips, 4 mtg. screws, 1 jumper wire, PHAK1 instruction sheet
N/A N/A 2000 to 5000
Optional Unfi Finger Guard Ki
Kit PIN Applicable P/N Suffix’s Applicable VA Size Parts Included in Kit
FG1 AJ, AR, MQMJ, MEMX, QR, SP, PG, PP 50 1 finger guard (unfused), PHAK1 instruction sheet
FG2 MBMH, MGJ, MLI 50 1 finger guard (unfused), PHAK1 instruction sheet
FG2 All 75 1 finger guard (unfused), PHAK?1 instruction sheet
FG2 Al (excluding PH100MBMH) 100 1 finger guard (unfused), PHAK1 instruction sheet
refer to FG3, FG4 or FG5 below 150 to 1500
N/A All 2000 to 5000
Optional F Finger Guard Kits
Kit P/N Applicable P/N Suffix's Applicable VA Size Parts Included in Kit
FGF1 AJ, AR, MQMJ, MEMX, QR, SP, PG, PP 50 1 finger guard (fused), PHAK1 instruction sheet
FGF2 MBMH, MGJ, MLI 50 1 finger guard (fused), PHAK1 instruction sheet
FGF2 All 75 1 finger guard (fused), PHAK1 instruction sheet
FGF2 Al (exciuding PH100MBMH) 100 1 finger guard (fused), PHAK1 instruction sheet
FG3 MBMH 100 1 finger guard, PHAK1 instruction sheet
FG3 All 150 1 finger guard, PHAK1 instruction sheet
FG3 AJ, AR, MQMJ, MEMX, QR, SP, PG, PP 250 . 1.finger guard, PHAK?1 instruction sheet
FG4 MBMH, MGJ, MLI 250 1 finger guard, PHAK1 instruction sheet
FG4 All 350, 500 1 finger guard, PHAK1 instruction sheet
FG4 AJ, AR, MQMJ, QR, SP, PP 750 1 finger guard, PHAK1 instruction sheet
FG5 MBMH, MEMX, MGJ, MLI, PG 750 1 finger guard, PHAK1 instruction sheet
FG5 All 1000, 1500 1 finger guard, PHAK1 instruction sheet
N/A All 2000 to 5000
Note: Maximum allowable current rating on all primary/secondary fuse kits is 30 Amps. Page 1of2
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Impoi Installati H A

1) Torque all terminal screws between 12 to 14 inch-lbs.

2) For all bare wire connections, the recommended wire size range is: 18 AWGto 14 AWG for solid wire and 14 AWG for stranded. - -l 3 iy
A ring or spade connector must be used if using a wire size outside the range listed above.

3) Ensure mounting screws used for i lation {: not supplied), are properly sized for transformer weight \q

and mounting application.
4) When mounting fuse clips, remove the appropriate captive washer screw(s) from terminal block and instail fuse clip(s) and new terminal screw(s).
5) For connection details, please refer to wiring instructions supplied with your HPS Imperator machine tool industrial control transformer.
6) Primary and secondary fuse kits are not suitable for b h circuit app! !

Access: le Identifier Drawin

Voltage Link Fuse Clips Fuse Clips Finger Guard Finger Guard
(for 50, 75 and 100VA) {for 150VA to 1500VA) (for 50, 75 and 100VA) (for 150VA to 1500VA)
Sample Assembly Drawings for Sample Assembly Drawing for Fuse Sample Assembly Drawing for Fuse
Voltage Link Installation Clip Installation (for 50, 75 and 100VA) Clip Installation (for 150VA to 1500VA}

m_]

For units from S0VA to 100VA, the voltage links supplied can be
installed between any two primary or secondary terminal bays.
Please refer to PHWD1 or PHWDZ instruction sheet included
with your transformer for connection for details.

Style A Style B Style A
(left) (center) (right)

“ 4 R

H H H H H Sample Assembly Drawing for Finger ~ Sample Assembly Drawing for Finger

. . Guard Installation (for 50, 75 and 100VA) Guard Installation (for 150VA to 1500VA)

For units from 150VA to 250VA, the voltage links supplied must
be installed between the primary or secondary terminal bays as.
indicated above Please refer to PHWD1 or PHWD2 instruction
‘sheet included with you transformar for connection details.

StyleA Style B Style A
(left) (center) {right)

@ R £

T :

= — fe— =
For units from 350VA to 1500VA, the voltage links supplied must
be installed between the primary or secondary terminal bays as

indicated above Please refer to PHWD1 or PHWD2 instruction
sheet included with you transformer for connection details.

Issue Date: December 2007 Revision #: 8 Page 2 of 2
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