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1. Introduction

1.1 Foreword

Enclosed in this manual you will find the necessary information to operate and maintain the
equipment at its optimum efficiency with a minimum of maintenance and down-time.

If there are questions that need answered, please contact us directly at the address below and
we would be more that happy to assist you in every way possible.

1.2 Introduction

The operation and maintenance of the Dust Collector should form an important part of
every user’'s preventive maintenance and machinery operation program.

1.3 Wheelabrator Contact Information

Technical: Wheelabrator

Spare Parts:

1219 Corporate Drive,
Burlington, Ontario, Canada

L7L 5V5
800-845-8508

1.4 Customer’s Responsibilities

Wheelabrator

1606 Executive Drive
LaGrange, Georgia, USA
30240

800-544-4144

The equipment will perform safely and reliably only when operated, maintained, and repaired in
accordance with the instructions provided. Components must be checked periodically and
repaired, replaced, or reset as necessary for continued safe and reliable performance. Defective
equipment should not be used. Parts that are broken, missing, plainly worn or distorted should
be replaced immediately with parts that are manufactured or sold by Wheelabrator. The
equipment or any of its parts should not be modified without the prior written approval of
Wheelabrator Engineering Department. The user of this equipment shall have the sole
responsibility for any malfunction, which results, from improper use, faulty maintenance, or from
parts that have been damaged or modified by anyone other than Wheelabrator.
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2. General Safety

2.1 Safety Instructions
NOTE:

it is very important to read this Section before operating or maintaining this machine.

This Wheelabrator Operator’'s Manual has been specifically prepared for operating and
maintenance personnel working with Wheelabrator Equipment.

The information in this manual is intended to provide an understanding of the equipment for a
safer operation and maintenance procedures.

2.2 Safety Signs

The following safety signs may appear on and around the machine, it is important that
their meaning is fully understood by all operators and maintenance personnel who will
come into contact with the machine:

DANGER

Watch out for moving equipment

DANGER
No Smoking

Smoking in designated areas only.
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NOTICE.

Keep Door Closed
All access doors into the equipment

must be kept closed during operation.

DANGER
Starts Automatically

This equipment is controlled through the main
control panel and once initiated by the operator

and the system starts automatically.

Eye protection must be worn at all
times around this equipment.

Only lift the equipment for the signed lifting points.
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3.0 Safety Instructions

DO observe all warning and precautions that are listed in this Operating and Maintenance Manual.

DO observe all the Safety and Warning labels posted on the machine and the Safety Program
established by your management.

3.1 During Installation and Start-up

DO ensure all safety signs are in place.
DO  check that all mechanical components and mountings are firmly fixed.

DO  ensure that all air connections are mechanically and pneumatically tight. Loose pipe work can be
dangerous.

DO  double check that all pipe work connections have been made to the correct ports.
DO  ensure all electrical devices are suitably fused, insulated and earthed.

DO  ensure when checking the installation, make sure that this is done under fully safe conditions i.e.
with any guards and other safety arrangements in operation.

DO ensure operation and maintenance personnel fully understand the design, functionality and safety
related to the equipment

3.2 During Operation
DO NOT place the human body in contact with the compressed air system, i.e. do not attempt to
block exhausting orifices by hand.

DO take care when making operating adjustments to flow regulators, cushion screws, etc., that
threaded components do not blow out under pressure.

DO NOT  attempt to remove silencers, exhaust port filters and other types of port fittings should not
be removed while the system is pressurized.

Imperial Die Casting Serial # 2994
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3.3 Operation and Maintenance Safety Instructions

DO

DO

DO
DO
DO

DO
DO

Note: I/t is very important that you read this Section before Operating or Maintaining this
machine.

Operators and Maintenance Personnel
ensure the dust collector and associated equipment is operated by competent, trained
personnel.

ensure at the time of start-up the Wheelabrator service technician has instructed the
designated personnel of your company in the correct operation and maintenance of the
equipment and that the Operator and Maintenance Personnel fully understand the
machine function and safety.

Safety/Protective Clothing

wear Approved Personnel Safety Equipment for all operators/maintenance personnel.
e Safety Hat

e Hearing protection

o Eye protection

¢ Safety Boots

e Suitable protective Clothing

Good House-keeping
maintain a good state of housekeeping around the machine at all times.

ensure fines and oversize trash bins should be emptied regularly.

clean up any spilled abrasive immediately and ensure it is cleared, particularly from the
floor and walkway areas.

ensure to designate the area around the shot blast machine as a No Smoking area.
ensure no combustible material i.e.; wood, paper, string etc be placed inside the machine.

Imperial Die Casting Serial # 2994
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3.4 Mechanical Safety Considerations

Before performing maintenance on Wheelabrator Equipment, a Zero Mechanical State (ZMS) must be
obtained:

DO ensure every power source that can produce mechanical movement has been locked off. This
includes test actuation of the start initiator after lockout.

DO  ensure pressurized fluid (air, oil or other) is locked off by shutoff valves.

DO  ensure the mechanical potential energy of all portions of the machine must be at its lowest
practical value.

DO  ensure the kinetic energy of the machine members must be at its lowest practical value.

DO ensure loose or freely movable machine members and parts are secured against accidental
movement.

DO  «keep all guards in place, the only exception is during maintenance or repair work, special
attention to safety should be observed at all times.

DO replace all guards upon completion of any work and if any guards are missing, report the safety
violation immediately.

DO  wear safety glasses at all times when working near or on blast equipment.
DO NOT  wear Ioose fitting clothes.
DO NOT  wear rings, watches or jewelry of any kind by maintenance or operators

DO keep the dust collector and the footing areas around the machine must be kept clean as loose
abrasive can make footing dangerous.

DO  ensure that if a mechanical component is jammed, disconnect all power to the machine.

DO obey all safety and danger signs and other precautionary information posted on the machine or in
the machine operating area

DO  ensure safe access to parts of the equipment, which are not accessible from either floor level or a
fixed maintenance platform. Erect scaffolding or work from a hydraulic platform.

DO erect danger boards and barriers, particularly when working at high level, to safe guard other
personnel in the area.

Imperial Die Casting Serial # 2994
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DO workinan adequately illuminated and ventilated area. Erect floodlights etc.

DO replace all worn or damaged parts with genuine Wheelabrator spares obtained from your local
Wheelabrator representative.

DO  ensure after service or maintenance work is complete, all inspection covers, guards etc. are
replaced securely and test the machine operation before handing over to the machine operator.

3.5 Pneumatic Safety Considerations

DO  ensure compressed air is de-energize & locked out. Like any other form of energy, can be
dangerous if subject to misuse, not only in its basic form but also via the plant and machinery,
which it is used to operate.

DO ensure that all equipment must only be operated within the correct design parameters for
pressure and temperature. Care should be taken to guard against accidental valve operation
either by the operator or a third party (e.g. cover for a foot-operated valve).

DO check where a valve or other component performs a critical function in a system, it should be
used in such a manner that any failure in the component would cause the circuit to revert to a
safe condition.

Imperial Die Casting Serial # 2994
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3.6 Electrical Safety Considerations

LOCK IT OUT - THE LIFE YOU SAVE MAY BE YOUR OWN

WARNING

BEFORE ANY MAINTENANCE WORK
IS CARRIED OUT ON THIS EQUIPMENT,
THE MAIN ELECTRICAL SUPPLY SWITCH
MUST BE IN THE “OFF” POSITION.
ANY PERSONNEL PREFORMING ANY
MAINTENANCE ON THIS EQUIPMENT MUST
FOLLOW ALL APPLICABLE PLANT SAFETY
STANDARD OPERATING PROCEDURES
SUCH AS LOCK-OUT, TAG-OUT, ETC...

Imperial Die Casting Serial # 2994
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DO NOT  operate the machine with the electrical control panel door

DO NOT  use oversize fuses or bypass any fuses. Always refer to

DO

DO

open. A door interlock should prevent opening the door
unless the main disconnect switch is off.

the electrical drawings provided for the individual machines
for proper fuse size.

N —

ensure that all personnel working on the machine has their own lock
to lockout and tagout the power before performing any work on the
equipment.

use only overload coils for the motor starter(s) that are for the
proper amperage ratings of the motor(s) as shown on the motor
nameplate. Do not “bump up” the setting just to keep the overload
from tripping. Find out why the motor is faulting before continuing machine operation. Repeated
resets on the overload could damage the overload or the motor.

disconnect all power sources before attempting maintenance or repair of electric motors on the
equipment.

ensure compatibility if replacing limit switches or contact blocks, ensure that a positive break
contact is fitted. All replacement parts should be sourced through Wheelabrator.

DO NOT  make contact with rotating parts of the motors, drives or driven components.

DO

de-energize before starting the motor(s), check that the correct power supply (voltage, frequency
and phase) is being used and that the motor(s) are connected per the connection diagram on the
motor nameplate. Check the motor for the correct rotation.

DO NOT  undertake any maintenance with the control panel isolator in the ‘on' position, unless

authorized to do so.

DO NOT  use test meters on resistance settings to monitor:

a) any electronic units

b) any electronic height read out units

c¢) any DC shot solenoid circuits

As the voltage used by these meters could damage the components.

DO NOT  over-ride safety interlocks, switches, etc.
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3.7 Dust Collectors and Ventilation Safety Considerations.

3.7.1 Highly Explosive Dust

3.7.2

Products (parts), which produce highly explosive dust, such as Magnesium,
Titanium, Zirconium, Thorium, etc., should not be processed in this equipment,
unless appropriate safety measures are followed (consult expert authority).
Obtain approval of your plant safety director and comply with applicable NFPA
(National Fire Protection Association) guidelines.

Aluminum Media & Parts

Comply with all applicable sections of NFPA guidelines for processing or
handting of aluminum dust and fines that may be pertinent to your specific
operation.

In applications involving the use of dry type bag or cartridge dust collector system
and Aluminum Media or surface blasting of Aluminum Parts, precautionary
measures must be taken to minimize the risk of dust collector fires and/or
explosions. The following procedures should be followed.

3.7.21 Adding Limestone — Dry Type Collectors

No. 200 mesh agricultural limestone (CaCO3) should be added to the
ventilation system at a continuous rate of 0.2 0z per hour per square foot
of filter area. Caution: CaCOS is crushed limestone rock (not to be
confused with lime, otherwise known as hot lime, burnt lime or hydrated
lime. These highly reactive lime products should not be used).

3.7.2.2 Dust Collector Hopper(s)

The dust collector’s refuse hopper(s) must be emptied at frequent
intervals and at the end of each shift of operation. Collection of more
than 1/3 the hopper capacity should not be exceeded. If external
containers are used to collect refuse, they must never be allowed to
overfill and back up into the collector hopper. All equipment must be
grounded in accordance with the National Electrical Codes (NEC) to
minimize static electric charges.

Imperial Die Casting Serial # 2994
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3.7.2.3 Ductwork Velocity — Aluminum Applications

Maintain ductwork air velocity of not less than 4500 FPM.

All abrasive blast equipment must be properly ventilated to be environmentally effective. This
benefits the operator, the machine efficiency, and minimizes wear and maintenance.

DO  keep the dust hoppers as empty as practical.
DO  keep the dust drums at the end of the operating day or more frequently.

3.8 Additional Training

DO ensurethata regular maintenance program using trained personnel is established.
Wheelabrator conducts Operating and Maintenance Schools several times each calendar year
for our user customers.

These O & M Schools train our customers’ operating and maintenance personnel in proper
procedures. At these schools, there are opportunities for the individual attendees to request
assistance on special problem areas or to pass on experience that could be of benefit to other
attendees.

3.9 Hot Work

To carry out any “hot work” i.e. arc welding, gas cutting or grinding in or around the machine,
extra care must be taken to prevent any potential source of ignition. The waste product of the
shot blast process is fine dust which when subjected to these conditions, may be combustible.
In the unlikely event of any ignition being discovered in or around the machine, the Fire Brigade
must be informed.

Observe your own company safety regulations in addition to any listed here.

Imperial Die Casting Serial # 2994
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4.0 “JPSM” - Series Cartridge Dust Collector - Group No 30

4.1 Jet Pulse Slide-in Cartridge

The information and drawings contained in this manual have been issued to help in the installation,
operation and inspection as well as to provide a reference for ordering repair parts as needed.

We recommend that you familiarize yourself with the drawings and pamphlets listed in the Table of
Contents. This material has been included to aid in the proper operation, maintenance and servicing of
this collector. With the proper care and maintenance, your machine will provide maximum performance
and long service.

Header Pipe

Access Doors to
Cartridge Filters

Exhaust Fan

Photohelic Gauge

Access Ladder
& Platform

Hopper Discharge

Imperial Die Casting Serial # 2994
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4.2 Dust Collector Theory of Operation

The Cartridge Type Dust Collector is a continuous automatic, suction type Dust Collector capable
of filtering dust-laden air through a porous filter media.

The dirty or contaminated air enters the dust collector through the module inlet, the air is
distributed uniformly throughout the housing and heavy particulate drops out into the hopper. The
dust-laden air then passes through a number of filter elements, which retain the dust particles on
the exterior surface while allowing the clean air to pass through to the module outlet.

As the collector operates, the collected dust begins to form a dust cake on the filter element,
which will increase the filtration efficiency while diminishing the ability of the fiiter element to pass
air. This increased resistance is measured by a differential pressure gauge and is defined as the
differential pressure (or pressure drop). As the dust continues to build up, the system resistance
will increase, decreasing the ventilation volume.

To maintain the optimum efficiency and correct pressure drop, a cleaning cycle is employed to
provide continuous cleaning of the filter element. This is accomplished by a timer or differential
pressure setting, which energizes electric solenoids, activating the diaphragm valves. The
diaphragm valves deliver a momentary pulse of compressed air through the manifold pipe and
into the venturies. The venturies, which act as natural jet pumps, induce secondary air several
times the original volume. This creates a reverse airflow through the row of filters, removing the
dust build-up.

This cleaning process occurs on a row by row basis via the timer board and pressure switch,
thus, only a fraction of the total filter air is interrupted for cleaning allowing continuous ventilation.

The dust cake, when pulsed from the filter elements, falls directly into the hopper where it is
discharged into a drum or screw conveyor below the hopper.

NOTE: The dust collector hopper is not designed to store the contaminant
as any build-up within the hopper can be re-entrained into the air stream
and deposited back into the filter elements

4.3 Pulse Cleaning System Components:

Differential Pressure Gauge

Timer and Controls

Internal Components

Cartridge Type Collector Filter Locking Mechanism
Solenoid Valves

Air Piping

Imperial Die Casting Serial # 2994
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4.4 Filter Element Installation

Make sure that the cartridge clamping beams are positioned so that they are in the lowest
position.

Check filter elements to ensure that they are not damaged in any manner and that the gaskets
are secured at the top of the element and not damaged.

Slide-in element, complete with the top plate onto the locating side slide rails.
Push each filter into the collector until the element stops. Repeat this procedure by sliding
appropriate number of elements (3, 4, and etc.) until the row is complete.

Alignment of filters to Venturi is automatically accomplished by the self-aligning top plates once
all elements are in their respective row.

By means of cam type locking mechanism, turn the cam rod using the hex nut and lock the filters
in place. Repeat procedure on each cam mechanism. The filter element seal is now properly
compressed.

Close maintenance/access doors tightly to obtain a good seal.

NOTES:
e The filter element head gasket must be compressed to prevent leakage.

e Proper storage of filter elements is essential in maintaining maximum collecting efficiency
of your Air Pollution Control Unit.

4.5 Pre-Commissioning, Start-Up and Shutdown of the Cartridge Dust Collectors
The following should be checked and corrected before introducing dust laden air into the filter:

When servicing any electrical components, make sure that the electrical supply has been
disconnected and secured. (Lockout and Tagout)

Shut off and bleed the compressed air supply before servicing the cleaning system. (Lockout
and Tagout)

A moisture separator and an air regulator must be installed prior to the inlet on the compressed
air manifold. The separator should be checked and drained, (if not self-draining), daily. Separator
& regulator should be located indoors to prevent from freezing in cold weather.

If the collector is installed outdoors in cold weather, a compressed air dryer should be installed in
front of the compressed air connection, with coalescing and particulate filters and drains. (Dryer
should be located indoor)

Inspect the interior of the hopper to ensure that the discharge area is completely free of debris
and unwanted materials.

Check filter elements for proper fit against the tube sheet (cell plate).

Make sure that the filter element locking cams are in the correct position and the element gasket
is securely compressed against the tube sheet.

Imperial Die Casting Serial # 2994
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Ensure that the access doors are closed and properly secured and sealed.

Check to ensure the collector is fitted with a differential pressure gauge. The gauge should have
a zero reading prior to starting the fan. Be sure that lines are clean & unobstructed, and
connections are tight.

Important: If the photohelic pressure gauge supplied,
High set point at 4.5” Differential Pressure.
Low set point at 2.0” Differential Pressure.

Check the drive system for the exhaust fan (i.e., tensioning of V-belts; proper alignment of
sheaves) and ensure hold-down bolts are tightened properly. Refer to Fan Operation (auxiliary
Section).

Test start (bump) the exhaust fan motor to ensure proper wheel rotation.

Start mechanical dust handling system. Screw conveyor(s) and/or rotary air lock valves. (Where
applicable)

Start the exhaust fan under throttled conditions to ensure design volume is not exceeded.

Note and record the differential pressure reading. The system should be allowed to operate in the
“throttled” position, starting with low to medium volume flow until the differential pressure reading
reaches 4" to 5" W.G.

NOTE: To avoid filter blinding & other possible damages due to condensation, the
following measures shall be considered: If high humidity is expected in the gas
stream (or low skin temperature due to cold weather), it is necessary to preheat the
system so that the module skin temperature of the complete dust control system is
above the dew point temperatures. Instrumentation should be adjusted to
maintain the gas temperature above the dew point of the gas stream and below the
maximum limit of the filter media. If condensation persists due to cold weather
(specially for outdoor units), complete thermal insulation and skin heat tracing,( or
drying) may be required.

Important - For new installation or new replacement filters it is advisable to start gas flow at
low to medium rate, until pressure drop reading reaches minimum 3”w.g. before
pulse cleaning. The idea is to allow a gentle and gradual initial accumulation of
dust coating on the new filter to ensure high filter efficiency. This precondition
procedure will also help prevent premature filter blinding & prolong filter life.

After the unit is in operation, the system can be fine-tuned by adjusting the “DWELL
TIME” on the sequence timer panel to obtain the desired results.

NOTE: Do not operate system without cleaning system actuated. Prolonged operation
without cleaning will permanently plug the filter and cause premature cartridge
failures.

Typical operating pressure drops indicated on the differential gauge:
3”-5"w.g.
Typical “DWELL” time: 5 to 20 seconds depending on dust loading etc.

Imperial Die Casting Serial # 2994
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Skip steps 16 & 17 if Photohelic pressure gauge is provided.

When the Photohelic high point (4.5”) and low point (2”) are set, the jet-pulse system will
automatically start cleaning when differential pressure reaches its high set point. Pulsing will
continue until differential pressure back to its low set point. Photohelic will provide a start & stop,
the timer will provide sequencing for the cleaning.

At this point, start the pulse cleaning system. The timer “dwell-time” should be set for 15 second
pulse frequency and should be increased or decreased if the differential pressure begins to climb
or fall beyond the 3” to 5” range.

Slowly, and in small increments, open the fan damper if applicable. Observe differential pressure
reading for the effect on resistance. Increase or decrease the timer setting to pulse as required to
maintain a differential pressure reading between 3" and 5" W.G.

Continue over the next few hours by opening the fan damper until design volume is reached or
adequate ventilation have been attained at the dust control hoods.

With the collector operating at design volume, the pulse frequency should ideally be
set for the fewest pulses/minute while holding the pressure differential across the
filter at a stable condition above 3" W.G.

NOTE:

Differential pressure recordings between 1”& 6”’can be considered normal. During some
instances, the differential pressure may creep beyond 6” W.G. due to surge dust loading,
moisture, etc. This can also be considered normal, provided the differential pressure can be
regained after the surge.

When replacing cartridge filter elements, always make certain that they are tightly sealed so that
the gasket ends will maintain an effective seal between the clean and dirty air tube sheet of the
collector. Be sure to check for torn gasket and Perform ‘pre-conditioning’ procedure for all new
filters.

The dust collector is an automatic, self-cleaning filter, once it is placed in service, it requires little
maintenance effort to ensure satisfactory performance. It is recommended that units be
thoroughly inspected at least once every month, to maintain optimal performance and to minimize
potential for equipment downtime.

Inspection of the unit should include checking the differential pressure across the filter elements
to note any abnormal changes. Check pulse valves & compressed air line to make sure no
leakage or blockage (cause by dust build up or freezing.

A semi-annual maintenance inspection should be accomplished to included the following:
- Check doors to ensure gaskets are maintaining a seal.
- Visually check the cartridge filters to note their general condition.
If cartridges show wear or damage, they must be replaced.
-Inspect and observe operation of the compressed air system to ensure that
an adequate air supply exists. A pressure regulator/indicator is a useful device for this
purpose, placed at the dust collector compressed air receiver.

Imperial Die Casting Serial # 2994
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Note:

Dust collector filters will become plugged if exposed to water, moisture or oil.

Avoid over cleaning of the filter. Shut down the timer for prolonged period of work
stoppage when system is not handling dust-laden air. (specially for continuous timer
control cleaning)

The dust collector is now ready for operation!!!

4.6 General Exhaust Ducting

The Exhaust system shall be constructed with materials recommended below and shall be
installed in a permanent manner. The interiors of the pipes and fittings shall be smooth and free
of constructions to minimize the resistance to air flow, and reduce wear. The system shall be as
air tight as possible, except where air is intended to be drawn in or out.

Duct gauge requirement:

Size Duct Straight Elbows Material
Medium Duty :

4"t0 18” 18 ga 16 ga Steel / Galvanized
Over 18” 16 ga 14 ga Steel / Galvanized
Heavy Duty :

4" to 30" 16 ga 14 ga Steel / Galvanized
Over 30" 12 ga 10 ga Steel / Galvanized
Extra Heavy Duty :

4" t0 30" 14 ga 12 ga Steel / Galvanized
Over 30" 12 ga 10 ga Steel / Galvanized

Air Flow Controls:

The butterfly type adjustable dampers give better control than any other type of dampers. Usually
a ready-made butterfly damper of the same diameter and the same gauge thickness is
recommended.

In the situation where butterfly dampers are not available, a suitable sized Sliding type blast gate
(full gate design) is recommended.

Pipe Construction:

Exhaust systems should be constructed with materials suitable for the conditions of service and
installed in a permanent with good workmanship practices. To minimize friction loss and
turbulence, the interior of all ducts should be smooth and free from constructions — especially at
joints. Ducts usually are constructed of steel, which has been welded, flanged and gasketed or of
welded galvanized sheet metal.

Round duct is recommended for most of the dust collection systems.

Imperial Die Casting Serial # 2994
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Rectangular duct should only be used when space requirements preclude the use of round
construction. Rectangular ducts should be as nearly square as possible to minimize resistance.

Longitudinal joints or seams should be welded. All welding should conform to the standards

established by the American Welding Society (AWS) structural code.

Elbows and bends should be a minimum of 2 gauges heavier than straight lengths of equal
diameter and have a centerline radius of at least 1.5 and preferably 2 times the pipe diameter.
Large centerline radius elbows are recommended where highly abrasive ducts are being

conveyed.

Elbows of 90 degrees should be of a five-piece construction for round ducts up to six inches and
of seven-piece construction for larger diameters. Bends less than 90 degrees should have a
proportional number of pieces. Prefabricated elbows of smooth construction may be used.

Transitions in mains and sub mains should be tapered. The taper should be at least 5 units long

for each 1 unit change in a diameter or 30 degree included angle.

All branches should enter the main at the center of the center of the transition at an angle not to
exceed 45 degrees with 30 degrees preferred. To minimize turbulence and possible particular fall
out, connections should be to the top or side of the main with no two branches entering at

opposite sides.
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5.0 Inspection Schedule

Please refer to the Daily and Weekly Checklists - this section is an expanded
description of those lists.

The most important function and one that cannot be emphasized too strongly in the preventative
maintenance of the dust collector is that of regular visual inspection. The dust collector does not usually
break down suddenly but will show gradual wear over time. Regular inspection will give plenty of
warning, so that repairs can be made before unnecessary damage is done to other components. The
required frequency of inspections will vary depending on the application and usage.

Before performing any internal inspection or maintenance on your machine or associated equipment,
make sure that the proper shutdown procedures have been executed and that all pressurized elements
have been depressurized appropriately, and the machine is electrically isolated.

In addition to this manual, be sure to read all manufacturers instructions before performing any
maintenance work and follow their recommendations with regard to safety procedures and safe working
practices.

A good inspection and maintenance program is the best assurance of a productive machine.
For safety and performance, always use genuine Wheelabrator replacement patrts.
Reduce maintenance and operating costs by preventing breakdowns before they occur.

Preventative maintenance is that part of overall maintenance, which aims to prevent unexpected failure of
the machine. A log should be kept of all inspections and maintenance operations. Listing parts replaced;
when and who by. Frequent inspection determines what maintenance is required and whether or not a
maintenance operation should be performed immediately or may be safely deferred until the next
scheduled maintenance period.

Only experienced personnel should perform the inspection. Inspectors should be thoroughly instructed
and experienced in both the function and adjustment of the various components.

Due to the nature of the equipment to be inspected, suitable protective measures and equipment should
be utilized as necessary to the task being undertaken.

The following section will indicate the work to be undertaken to service the machine on a routine basis.

Where items are listed below as “check”, it is to be understood that this also means that any appropriate
remedial action found to be required should also be undertaken.

Control Panel:
e Check for a dirty control panel which would indicate failing door seals.
e Inspect for any signs of loose or failing electrical components or loose wiring
e DO NOT operate the machine with the panel doors open

Imperial Die Casting Serial # 2994
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6.0 Inspection Checklist

Daily Inspection Checklist

Date: Checked By:

Wheel Hour Meter:

Inspection ltem

Sun | Mon | Tue

Wed

Thu

Fri Sat Remarks

Pre-Production

Visual inspection of the machine

During Production

General machine operation

Dust collector photohelic gauge

Dust collector afterfilter magnehelic
gauge

Dust Emissions

Dust collector pulse valves are operatin

Dust collector — drain water from header

Dust discharge drum

Compressed air leaks

Drain water traps

Gearbox condition and any leaks

Post-Production

Check for debris around machine

Check dust collector drum

Comments:
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Weekly Inspection Checklist

Date: Checked By:

Wheel Hour Meter:

Inspection Item

Checked

Remarks

Pre-Production

Visual inspection of the machine

During Production

General machine operation

Dust collector photohelic gauge

Dust collector afterfilter magnehelic gauge

Dust Emissions

Dust collector pulse valves are operating

Dust collector — drain water from header

Dust discharge drum

Compressed air leaks

Drain water traps

Gearbox condition and any leaks

Post-Production

Check for debris around machine

Check dust collector drum

Comments:
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7.0 Troubleshooting

Before attempting any troubleshooting, maintenance personnel and operating personnel should become
thoroughly familiar with the machine.

Before making any repair or replacement of defective parts, it is very important that the reason for the
original failure be determined and corrected. A failure to correct the cause of the problem will inevitably
lead to a reoccurrence of the problem, etc.

[ Potential Problem | Probable Cause I Solution

Group No 19 — Ducting (Ventilation System)

Abrasive carryout to dust Too much air Close blast gate slightly
collector.

Fines and contaminants not Too little air or improper Open blast gate slightly
properly removed from separator adjustments

abrasive

Check for build-up of particles near
blast gates — remove.

Check dust colliector discharge
container — empty at regular intervals.

Overloaded ventilation system cannot
function properly. Check for holes in
flexible hose and any obstructions.
Repair/remove. System should be as
free as possible from air leakage

Loss of abrasive — carryout of | The dust coliector is delivering | Close the dust collector blast gate
| good abrasive from machine too great a flow of air. slightly for proper ventilation.

Contaminated abrasive — fines | Insufficient flow of air through | ¢ Check exhausts fan rotation.
and contaminants not properly | separator to collector delivered | ¢  Open blower exhaust gate.
removed from abrasive by the dust collector. e Check Magnehelic reading.
e Check pulse operation of collector
and increase, if necessary.
Replace filters. if necessary

Group No 30 - Dust Collector

Visible Stack Emissions Improperly Installed Filters Check to ensure that the locking cams
are fully locked.

Check to ensure that venturi lip is
located within the gasket.

Check and make sure all gaskets are
properly seated and compressed
against the tube sheet.

Check and make sure for respective
number of filters installed inside the
housing.

Imperial Die Casting Serial # 2994
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| Potential Problem | Probable Cause Solution |

Group No 30 - Dust Collector — continued

Dirty/Clean Air Plenum.

Always clean the tube sheet when dust
accumulation is present.

After filter failure or sometimes during
routine filter change-outs, dust can
accumulate in dead air zones on the
clean air side of the unit.

Torn or Punctured Filters

Inspect filters for tears or punctures
caused by mechanical damage,
abrasion, thermal or chemical attack.
Replace filters as and where required.

High Differential Pressure Over Volume

Check fan and motor speeds and V-belt
drive ratio.

Reset fan damper or fan speed to
handie collector design volume.

System Resistance Static is
too low

Re-calculate ductwork design to ensure
proper static losses. If too low reduce
fan speed or add system resistance
with balancing dampers.

Plugged Magnehelic Line

Check and clean out if lines are
plugged

Lack of Compressed Air

Check pulsing system for compressed
air leakage and seal as required.

Check compressor output to ensure it
exceeds pulse cleaning system usage,
Add extra volume as required.

Compressed air pressure too low -
increase line pressure from regulator -
compressor. (Not to exceed 90 p.s.i.)

Check clogged feed lines for oil, water, |
rust or debris.

Malfunctioning Timer

Check timer outputs to ensure all
terminals are firing. If timer is faulty,
return to Int’l Surface Preparation for
repair.

On some system, all the channels may
not be used. A faulty channel may be
bypassed and a spare channel used in
this case.
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7.0 Troubleshooting

Potential Problem | Probable Cause

Solution ]

Group No 30 - Dust Collector - continued

High Differential Pressure Dust Re-Entrainment

Check dust removal system for worn or
faulty seals. Repair or replace as
required.

Check mating flanges - apply gasketing
and/or tighten fasteners as required.

Dust disposal system plugged or
jammed - clean and check disposal
system for capacity. Speed up system,
install vibrators or enlarge hopper
opening as required.

Check baffle for abrasion and wear.

Dust on Clean Air Side

Check tube-sheet floor and clean as
necessary to prevent dust from entering
cartridges from clean air side.

Check inside of filters for dust and
empty as required. Dust in filters will
cause stack emissions on a cycle
svnchronized with pulse blasts.

Filter Blinding

Check system so that oil or free
moisture is not entering the filters either
from the process or the compressed air
system.

Check fan to ensure collector was
started under thrott/ed conditions.
Extra high speed impingement of fine
particles on new media can
permanently blind filter media.

Inadequate System Volume Fan Rotating Backwards

Check rotation of fan and correct if
necessary.

Fan RPM & Volume Too Low

| Check drive ratio between fan and

motor. Check drive for slippage - re-
tighten or replace as required.

Fan damper improperly adjusted.
Check damper position and adjust to
maintain collector design volumes.

Leakage in System

Check all ducting and flanges to and
from collector for leaks. Re-gasket and
tighten fasteners as required.

High

System Resistance Static Too

Re-calculate ductwork design to ensure
proper static losses. If too high,
increase fan speed or lower system
resistance by changing ductwork and/or
hoods.
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Group No 30 - Dust Collector - continued
Inadequate System Volume System Resistance Static Too | Check ductwork for material build-up or
High blockages. Clean and re-design if
necessarv.
Blinded Filters Inspect filter elements for possible
blinding

Blinded filters usually result in high
differential pressure. Clean with fan off
until differential pressure drops off. If
differential pressure is still high, install
new cartridges.

Fugitive Air Entrainment Check all doors and cover plates for
proper sealing.

Check all ductwork flanges for airtight
seals. Apply gaskets and retighten

fasteners.
Low Compressed Air Pressure | Sticking Solenoid Valves Check solenoid plungers for dirt. Clean
At the Header or replace as required.

Short circuit in wiring may cause one or
more solenoids to remain open - check
wiring and repair or replace as
required.

Pulse Time is Too Long The “Pulse Time” is factory preset and
sealed at 100 m/s elect. time maximum.
If this has been tampered with, set back
to original setting of 100 m/s.

Sticking Diaphragm Valves Check for torn or damaged
diaphragms.

Debris in Diaphragm Valves Check for dirt, desiccant, oil or ice on
diaphragm. Clean or replace as
required. If oil, water or ice is present,
repair or install dryer on compressed air
svstem to eliminate.

Leaks in Compressed Air Inspect compressed air lines for leaks
Piping and seal failure.

Insufficient Supply of Check capacity of air compressor to
Compressed Air ensure proper sizing. See Detail of

Order to determine demand of unit.
Also check for undersized branch lines
in compressed air run.

Header/Air Valve Connection Inspect connection and repair as
is Faulty required.
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7.0 Troubleshooting
[ Potential Problem | Probable Cause Solution

Group No 30 - Dust Collector - continued

Filter Element Problems (Poor
Life, Blinding, etc.)

Check System Operating
Temperature Against Filter
Media Rating.

Lower temperature of system or
refurbish with media suitable to higher
temperatures encountered.

Check Physical and Chemical
Characteristics of process
Against Filter Media Rating.

Adjust system gas stream or install new
media compatible with gas stream.

“Check Abrasion Patterns on
Collector Walls, Baffles, Etc.

Check Material Build-up in
Hopper

Inspect dust disposal equipment for
proper operation. Repair as required.

Check for hopper bridging.

Install vibrators, poke hole, etc. or
enlarge discharge opening.

Incorrectly installed Filter
Elements

Check for proper seating of filters to
tube sheet.

Dirty/Clean Air Plenum

Inspect tube sheet floor for dust
accumulations. Dust on tube sheet can
reenter into the inside surface and
blinding the filters by reverse pulse-jet
cleaning action.

7.0 Troubleshooting

[ Potential Problem |

Probable Cause

Solution

| Group No 96 - Electrical

Note: DISCONNECT ALL ELECTRICAL POWER SOURCES BEFORE
ATTEMPTING MAINTENANCE OR REPAIR.

Electric Motors do not Start

Main power cable
disconnected at electrical
source.

Check main power cable at electrical
source. Must be 230, 460 or 575 volt,
60 hertz, 3 phase

Blown Fuses

Check fuses. Replace if defective.

Applicable motor starter
overload relay trips out

Reset starter.

Electric Motors do not Come
Up to Speed, Run Slow

All phases of 230 or 460-volt
supply not connected properly.

Recheck wiring for loose or improper
connections

One fuse blown in disconnect
box.

Check all fuses. Replace as required.
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Group No 96 - Electrical

Overload Relay

Overloads trip out.

Do not increase the overload setting;
check load with ammeter; compare with
overload relay setting. If load is
excessive, determine cause and
correct.

Contacts and Contact Springs

Contacts badly pitted

Replace

Fuse Protection

Fuses blow.

For the occasional “blow”, fuses may
be loose in fuse holders, or temporarily
overloaded. [f persistent, check for
grounded circuit, bare wire.

Overload Relays Trip
continuously

Overload in circuit low power.

Shut down patrticular circuit. Check
power source for proper voltage

Broken, damaged or loose
wiring.

| Inspect wiring for broken, cut wires and

loose terminals. Replace/repair as
required

Dirt or contaminates at
terminals.

Clean contacts and terminals

Pushbuttons

Buttons stick.

Probable cause — abrasive dust.
Remove cover and clean.

Erratic Operation

Check contacts for dirt, springs broken
or out of place.
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8.0. Mechanical Engineering Drawings

Drawing Group Description
Number Number

A1-76677 30 Dust Collector — JPSM 2D4

A1-72021 30 Dust Collector Jet Pulse Arrangement
A2-39186 30 Dust Collector Header Pipe & Diaphragm Valve
A1-66953 30 Dust Collector Door Assembly
A3-27841 30 Dust Collector Photohelic & Timer
A2-26625 30 Rotary Valve Assembly

A3-43483 30 Dust Collector Fan Data

A3-24239 30 Dust Collector Discharge Assembly
A2-19860 30 Pressure Relief Door

A1-71195 30 Service Access

9.0. Electrical Engineering Drawings

Drawing Group Description
Number Number
DEOOOO5R 96 4 Chnl Pulse Board — Photohelic Connection

10.0. Spare Parts List

Qty. Part # Description Lead Time
4 C181144 Filter Cartridge 36” — Flame Retardant Normally Stock
1 C106586 Inline Compressed Air Filter Normally Stock
1 C52665 Pulse Control Valve c/w Solenoid Normally Stock
2 C83106 Pulse Control Valve Repair Kit Normally Stock
2 C150221 Fan V-Belt B-85 Normally Stock
1 C154638 Photohelic Gauge & Timer Normally Stock
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11.0. Warranty.

Seller warrants that the equipment described herein will be free from defects in material
and workmanship for a period of twelve (12) months from installation (“Warranty
Period”). If within the Warranty Period Seller receives written notice promptly after the
discovery of any defect in the material or workmanship Seller shall correct each such
defect FCA point of manufacture. Seller shall undertake its warranty obligation of
repair, replacement within a reasonable time of receiving actual notice of the warranty
defect. Seller shall be fully compensated for expenses of travel and for job time (at
Seller's then prevailing per diem rates for straight time and premium time, as applicable)
of its service representatives who inspect warranty claims that are not warranty issues.
Purchaser has no right to and may not back charge Seller for warranty claims without
prior approval. Normal wear parts are not included. The liability of Seller to
Purchaser/Buyer arising out of or the supplying of the equipment whether under
warranty, tort, contract, negligence, strict liability or otherwise, shall not in any case
exceed the cost of correcting defects in Equipment and upon the expiration of said
warranty, all such liability shall terminate. This warranty is conditioned upon the
Equipment being handled, operated, and maintained in accordance with written
instructions provided or approved in writing by Seller. This Warranty is not applicable to
commercial items used on Seller’s assembled equipment; such issues shall be covered
by any terms provided by the original equipment manufacturer for any respective
commercial item. Seller makes no warranties which extend to damage to the
Equipment due to deterioration or wear occasioned by chemicals, abrasion, corrosion or
erosion, improper erection, operation or maintenance, abnormal conditions of
temperature or dirt, or operation of the Equipment, and Purchaser’s exclusive remedy
shall be limited as above provided. THE WARRANTY IS EXPRESSLY IN LIEU OF
ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED OR STATUTORY,
INCLUDING ANY WARRANTY OF MERCHANTABLITY OR FITNESS FOR
PARTICULAR PURPOSE. The remedies set forth herein are expressly declared to be
the sole and exclusive remedies hereunder. There shall be no liability to anyone for
special, incidental or consequential damages with respect to the Equipment or for any
related economic loss or property damage.
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12. Terms and Conditions

Buyer agrees to pay the full purchase price and other charges for the goods (“Equipment”) described in this document. All purchase
orders received by ISPC/Wheelabrator (Canada) Inc. (“Seller”) are subject to acceptance or rejection by Seller. Seller shall not be
obligated to Buyer unless Seller accepts such purchase order in writing. Acceptance of these terms and conditions, orally or in
writing, or acceptance of the subject Equipment by Buyer, or Buyer's acceptance of Seller's quotation, shall evidence Buyer's
agreement to be bound by the following terms, covenants and conditions of sale, notwithstanding the terms set forth in Buyer's
purchase orders or any other document. BUYER UNDERSTANDS AND AGREES THAT THE TERMS OF THIS CONTRACT
SHALL SUPERSEDE ANY TERMS CONTAINED ON BUYER'S PURCHASE ORDER OR ANY DOCUMENT OR INSTRUMENT
SUBMITTED BY BUYER.

1. Prices, Payment and Late Charges. Prices are FCA point of shipment. Buyer will pay all freight charges. If such costs
are prepaid by Seller, Buyer shall immediately reimburse Seller for such costs. In addition, Buyer shall pay all costs and expenses
incurred in connection with excess packing. Payment of the purchase price and other charges is due as indicated in Seller’s invoice
or within thirty (30) days after invoice date. Each incremental shipment of Goods or other items covered by this order may be
invoiced at the time of shipment in an amount proportionate to the total contract price. If full payment is not received by the
applicable due date, Buyer agrees to pay Seller attorneys' fees and other costs of collection incurred by Seller, and a monthly late
charge equal to one and one-half percent (1.5%) of all outstanding amounts. Buyer understands that Seller may refuse to sell any
Equipment to Buyer until overdue accounts are paid in full. Buyer shall be responsible for the payment of all taxes, duties, customs
and other fees of any nature imposed relating to this transaction, the Equipment, or their construction, or inventory, or upon the
manufacture, storage, sale, transportation, importation, delivery, use or consumption of the Equipment, by any federal, state, local
or foreign government authority including, without limitation, all state and local sales and use taxes and all taxes of a similar nature.
In the event Seller is required to prepay any such tax, duty or fee, Buyer will reimburse Seller immmediately.

2. Credit Approval. All orders are subject to approval of Buyer's credit. If Buyer's credit is not approved by Seller, Seller may
require, in its sole discretion, different terms of payment from those specified in this document, including, without limitation, requiring
Buyer to pay Seller cash prior to delivery. Any such demand may be oral or in writing and Seller may, upon making such demand,
stop production and suspend shipments hereunder. If within the period stated in such demand Buyer fails or refuses to agree to
such different terms of payment or refuses to give adequate assurance of due performance, Seller may, at its option, treat such
failure or refusal as a repudiation of the portion of this agreement which has not been fully performed or may resume production and
make shipment under reservation of a security interest and may demand paymentagainst tender of documents of title.

3. Telephone Orders, If the Equipment is sold to Buyer as a result of a telephone order or under other circumstances when
Buyer is not available to execute this agreement at the time the order is placed, Buyer agrees, in any event, to be bound by these
terms and conditions of sale.

4. Delivery.  Seller shall ship the Equipment to the location designated by Buyer via commercial carrier at the earliest
available shipment date. Shipping date are estimates only. Changes in the shipping schedule by Buyer may at Sellers’ discretion
result in an increase in the purchase price of the Equipment.

5 Irrevocability, Buyer acknowledges that Seller may not have on hand in Sellers’ open stock all of the items purchased by
Buyer and that Seller will be relying on Buyer’s agreement to purchase such items as a basis for Seller to enter into binding
agreements with others for the delivery of such items.

Because of Sellers’ reliance, Buyer agrees that Buyer’s obligation to purchase the Equipment shall be unconditional and irrevocable.
Buyer’s cancellation or refusal to accept the Equipment shall be subject to such cancellation charges, as Seller shall deteimine is
appropriate, together with such other remedies as may be provided herein and under applicable law.

6. Seller's Right to Substitute. Seller shall have the right to substitute Goods of comparable quality for Equipment ordered by
Buyer, which are not currently in Seller's open stock. The obligation of Seller to sell the Equipment to Buyer is subject to prior sale,
and if Seller is unable to furnish some or all of the Equipment specified, Seller reserves the privilege to cance! such items and deduct
the price thereof from the balance owed by Buyer.

7. Nonconforming Equipment. Buyer shall notify Seller in writing within ten (10) days after delivery of any nonconforming
Equipment or any deficiencies or shortages; otherwise all such claims shall be deemed waived by Buyer. The use or resale by Buyer
of any Equipment claimed to be nonconforming or deficient shall constitute acceptance of such items by Buyer. Buyer shall have no
right to withhold payment of the purchase price or to adjust the amount of the purchase price because of any such claim. The sole
remedy of Buyer shall be the replacement or repair by Seller, at Seller's option, of nonconforming or deficient items, which remedy
shall be in lieu of Buyer’s right to consequential damages or any other remedy available under applicable laws; provided, Seller shall
have no obligation to replace or repair any such items if Buyer is in default under this agreement in any respect. Any Equipment
delivered to Buyer but not accepted shall be held and stored by Buyer in a commercially reasonable manner until returned by Buyer
to Seller upon Seller’s authorization, freight prepaid. Claims of Buyer for damages or loss of Equipment during shipment shall be
made solely against the carrier.
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8. Title and Risk of Loss. Title to all Equipment shall pass to Buyer when full payment has been made for the Equipment,

which was purchased by Buyer. Risk of Loss shall pass to Buyer at the time the Equipment are delivered to the carrier for shipment,
or when delivered to the location specified by Buyer, whichever occurs first.

9. Assignment. No loss, injury, destruction, sale, transfer or pledge of all or a portion of the Equipment shall release Buyer
from Buyer’s obligations or operate to pass title to all or any portion of such Equipment to any third party. Seller shall have the right
to assign all or a portion of its rights under this agreement and such assignee shall be entitled to all the rights and remedies of Seller
without liability for any right of recoupment, setoff or counterclaim which Buyer may have against Seller.

10. Disclaimer_and Limited Warranty. The Equipment shall be covered by the applicable ISPC/Wheelabrator (Canada) Inc.
standard warranty attached hereto as exhibit “A” (the “Warranty"). Any description of the equipment in an invoice or purchase order
s for the sole purpose of identifying the Equipment, and any such description is not part of the basis of the bargain, and does not
constitute a warranty that the Equipment shall conform to that description. The use of any model or sample in connection with this
contract is for illustrative purposes only, is not part of the basis of the bargain and is not to be construed as a warranty that the
Equipment will conform to the sample.

10.1 Any express or implied reference to specifications or plans outside of the specifications set forth in attached exhibit
“A" shall not alter or enlarge the Seller’s warranty. Equipment and services supplied by other vendors are excluded from Seller's
warranty and only carry such warranties as provided by those vendors to Purchaser

10.2 In the event a defect is determined by Seller in material or Seller’s workmanship, Seller’s sole obligation and Buyer's
sole remedy shall be as set forth in Section 11.3. If such defect is not covered by the Warranty, Seller shall have no obligation or
liability with respect to such defect.

10.3 All Equipment and any component or pait thereof, replaced or repaired by Seller under an applicable warranty shall
be warranted by Seller for the remainder of the original warranty period.

10.4 The Warranty is conditional upon the Buyer’s (i) giving Seller notice of the warranty breach within 30 days from the
date Buyer discovers or should have discovered such breach, (ii) giving Seller prompt and reasonable opportunity to inspect the
Equipment, (iii) operating the Equipment according to the manner prescribed by Seller and without alteration or substitution to the
Equipment, (iv) keeping adequate logs and records to establish proper operation of the Equipment, and (v) Buyer’'s being in full
compliance with, and not being in default under, the terms of this agreement. The Warranty shall not apply to normal wear and tear,
nor to any damages to the Equipment caused in transit or by misuse, neglect, accident, improper installation, alterations or repairs
made by anyone (including Buyer) other than Seller or its authorized representative.

10.5 Buyer has no right to and may not back charge Seller for warranty claims.

10.6 Seller shall undertake its warranty obligation of repair, replacement or repayment within a reasonable time of
receiving actual notice of the warranted defect. Seller shall be fully compensated for expenses of travel and for job time (at the
Seller’s then prevailing per diem rates for straight time and premium time, as applicable) of its service representatives who inspect
warranty claims, supervise repairs, or advise and consult during the replacement or repair of EQuipment.

10.7 If Seller determines the defects in the Equipment returned by Buyer are not covered by the Warranty, Seller shall
charge Buyer the customary repair and replacement charges of Seller then in effect.

10.8 This warranty is given only to Buyer and is not transferable and shall terminate immediately upon the sale or other
disposition by Buyer.

10.9  No agent, employee or other representative has the right to modify or expand any warranty applicable to the
Equipment or to make any representations as to the Equipment other than those set forth herein, and any such affirmation,
representation or warranty, if made, should not be relied upon by Buyer and shall not be a part of this contract.

10.10 “THE WARRANTY” IS EXPRESSLY IN LIEU OF ANY OTHER WARRANTIES, EXPRESSED, IMPLIED OR
STATUTORY, INCLUDING ANY WARRANTY OF MERCHANT ABILITY OR FITNESS FOR PARTICULAR PURPOSE, WHICH
WARRANTIES ARE EXCLUDED. THE REMEDIES SET FORTH HEREIN ARE EXPRESSLY DECLARED TO BE THE SOLE
AND EXCLUSIVE REMEDIES HEREUNDER, AND, NOT WITH STANDING ANY TERM IN THIS AGREEMENT TO THE
CONTRARY, THERE SHALL BE NO LIABILITY TO ANYONE FOR SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES
WITH RESPECT TO THE GOODS OR FOR ANY RELATED ECONOMIC LOSS OR PROPERTY DAMAGE.

11. Limitation of Liability; Remedies

11.1 The aggregate liability of Seller, including with respect to Seller’s subcontractors, employees and agents, for or with
respect to claims of Buyer (and any successor to or assignee of Buyer) arising out of the performance or nonperformance of Seller’s
obligations under or in connection with this agreement including liquidated damages or for claims for indemnity, and whether based
on contract, tort (including negligence), strict liability, pollution, disease or otherwise, shall not exceed an amount equal to the
purchase price set forth on the Buyer’s purchase order.
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11.2 In no event shall Seller be liable for damages for loss of profits or revenues, the loss of use of the facility in which
the Equipment is located, including due to shutdowns or operation at less than capacity, claims of Buyer’'s customers, or incidental,
special or consequential damages of any other kind or nature. Further, no claim may be asserted against Seller, including Seller’'s
employees, agents, or subcontractors, unless the injury, loss or damage giving rise to the claim occurs or is sustained prior to the
expiration of the warranty period specified in the Warranty and no suit or action thereon may be instituted or maintained unless it is
initiated by Buyer in accordance with and is filed in a court of competent jurisdiction within one year after the date the cause of
action first accrues.

11.3 In the event a defect is determined by Seller in material or Seller's workmanship, or in the event of any other breach
by Seller of any obligation hereunder or relating to the subject matter of this agreement, Buyer's sole remedy, if any, shall be to
require Seller (i) to repair the defective Goods; or (ii) to provide replacement parts for or to repair the defective Equipment, with the
remedy provided to be determined by Seller, at its option. All replaced and repaired Goods shall be shipped FCA point of
manufacture, with removal and reinstallation expenses and transportation costs payable by the Buyer. Buyer understands and
agrees that it shall have no remedy whatsoever unless Seller is in material breach of this agreement and has failed to cure such
breach within a reasonable time period.

11.4 The provisions of this Section 11 shall prevail over any conflicting or inconsistent provision contained elsewhere in
this agreement, except to the extent that such conflicting or inconsistent provisions act to further restrict or reduce Seller’s liability
under this agreement.

12. Technical Advice. Seller may, in its discretion, furnish technical assistance, advice and information with respect to the
Equipment. Such assistance, advice or information shall be provided at Buyer’s risk, and Seller shall have no liability with respect
thereto.

13. Cancellation. Cancellation charges after the date of this document will be the greater of 20% of the purchase amount or
the sum of expected profit plus the loss amount of materials, labor and overhead.

14. Liens and Insurance. Prior to full payment of the purchase price, Buyer shall not permit any lien, encumbrance, or
security interest to attach to the Equipment or to be levied upon the Equipment under legal process or dispose of the Equipment,
other than in the ordinary course of business, or pemit anything to be done that may impair the value of the Equipment. Buyer shall
insure the Goods against risk of loss or damage by fire, including extended coverage, theft and such other casualties in an amount
equal to full replacement value.

15. Buyer’s Default. Occurrence of any of the following with respect to Buyer shall constitute an event of default under this
agreement:

15.1. Failure to pay any amount when due;
15.2 Failure topay when due any costs or expenses necessaty to preserve or protect the Equipment;
15.83 Failure to perform any covenant or obligation in this agreement;

15.4 Giving any representation of warranty or furnishing any financial information to Seller that should prove untrue or
materially misleading;

15.5 Refusal by Buyer to accept delivery of all or a portion of the Equipment or Buyer’s rejection of all or a portion of the
Equipment upon delivery;

15.6 Business failure or failure or inability to pay debts in the ordinary course or as they become due, or insolvency within
the meaning of the federal bankruptcy laws or insolvency laws or otherwise;

15.7 Commission of any act of bankruptcy, assignment for the benefit of creditors, composition of creditors or
commencement of any proceedings, whether voluntary or involuntary, under any federal or state bankruptcy, reorganization or
insolvency laws; or

15.8 Attachment or garnishment of or levy or execution upon the assets, property, business or income of Buyer or
appointment of a receiver or trustee of or for any part of the assets, property or business of Buyer.

16. Seller's Remedies Upon Buyer’s Default, Upon the occurrence of any event of default, Seller shall have all the rights and
remedies available to Seller under the laws of Canada or other applicable laws and all rights provided in this agreement, all of which
rights and remedies shall, to the fullest extent permitted by law, be cumulative. Without limiting the generality of the foregoing, upon
the occurrence of any such event of default, Seller shall have the right, either in person or by agent with or without bringing any
action or proceeding, or by a receiver to be appointed by a court, to take possession of all or part of the Goods, to reclaim the
Goods, to withhold delivery or stop delivery in transit, or otherwise, or to rescind this agreement and to take such other action as
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Seller may deem necessary and appropriate for the protection of its interests. After any such event of default, Seller may require
Buyer to assemble the Goods and to make them available to Seller at a place designated by Seller, which is reasonably convenient
to Seller and Buyer. Seller shall have the right to take immediate possession of the Equipment and shall have the right to take such
action as may be required to enforce Buyer’s obligations to Seller, including the retention of the Equipment without accounting to
Buyer, sale of the Equipment at public or private sale upon reasonable notice to Buyer of Seller’s intent to resell, such sale to
include, at the option of Seller, all Equipment reclaimed by Seller as well as Equipment not yet delivered to Seller. Seller shall not
be accountable to Buyer for any proceeds received by Seller as a result of such private or public sale, but Seller shall have the right
to recover from Buyer the difference between such resale price and Buyer’s purchase price of the Equipment, together with all
expenses of sale, including without limitation, transportation, removal, storage, repair, maintenance, sales commission and such
other expenses as may be allowed under the any applicable laws, less the expenses actually saved by Seller in consequence of
Buyer’s default. Seller shall have the right to purchase the Equipment at any such private or public sale.

17. Subsidiaries and Affiiates, This order may be performed and its parent corporation or any one or more subsidiary or
affiiate of Seller may enforce all rights hereunder against Buyer, in whole or in part, by Seller or affiliate of Seller.

18. Indemnity. Buyer shall release, hold harmless, indemnify and defend Seller from and against any loss, liability, claims,
suits and costs caused by, arising out of, or relating to (i) the design of Equipment supplied hereunder or the design of the packages
or containers in which they are shipped, if such Equipment, packages or containers are made in compliance with Buyer's design or
specifications, (ii) the condition of Buyer's premises, including without limitation accidents or injuries occurring on such premises in
connection with the delivery or installation of the Equipment, or (iii) the breach by Buyer of its obligations hereunder.

19. Force Majeure. Seller shall not be liable to Buyer for any breach hereunder, including for failure to deliver or delays in
delivery, construction, erection, or startup, occasioned by causes beyond the control of Seller or Seller's suppliers or subcontractors,
including, but not limited to, unavailability or excessive cost of materials, strikes, labor slowdowns and stoppages, labor shortages,
lockouts, fires, floods, earthquakes, storms, drought, adverse weather, riots, thefts, accidents, embargoes, war (whether or not
declared) or other outbreak of hostilities, civil strife, acts of governments, acts of God, acts of the public enemy, unusually severe
weather, machinery breakdowns, delay or unavailability of carriers or suppliers, shortages of labor, and governmental acts or
regulations, orders or injunctions, or other reasons, whether similar or dissimilar to the foregoing (together a “Force Majeure Event”).
In addition, in the event of a Force Majeure Event, (i) the time for Seller's performance shall be reasonably extended, (ii) Seller and
Buyer shall take reasonable steps to adjust all affected dates in this agreement, and (iii) an adjustment in the purchase price shall
be made for the resulting additional costs to Seller.

20. Patent Indemnification. Seller agrees to defend and indemnify Buyer against all judgments, decrees and reasonable
costs resulting from the claim that the Equipment infringe any United States or Canadian Letters Patent, provided, that, Buyer shall
not be entitled to such defense and indemnification as to any claim of infringement relating to designs, drawings, plans or
specifications provided by Buyer or concerning claims which Buyer does not give or provide to Seller (i) prompt and timely notice in
writing thereof, (ii) full opportunity, at the expense of Seller, to defend and dispose of such claim of infringement and (iii) reasonable
cooperation and assistance in the defense. Pursuant to the foregoing, Seller may, at Seller’s expense and option, either procure for
Buyer the right to use the Equipment or modify them so that they no longer infringe, or replace them with non-infringing Equipment.
The sale of the Equipment shall not grant to Buyer any right or license of any kind under any patentowned or controlled by Seller or
under which Seller is licensed, but the foregoing shall not be understood to limit in any way the right of Buyer to use and sell the
Equipment in the event that the Equipment as sold hereunder are covered by any such patent.

21. General Provisions. If either party commences or is made a party to any action or proceeding to enforce or interpret this
agreement, the prevailing party in such action or proceeding shall be entitled to recover from the other party all attorneys’ fees, costs
and expenses (including the allocated costs of in-house counsel) incurred in connection with such action or proceeding or any
appeal or enforcement of any judgment obtained in any such action or proceeding. All notices, request, demands and other
communications under this agreement shall be in writing and shall be deemed duly given (i) on the date of delivery if personally
delivered, (i) if transmitted by facsimile transmission, upon telephone confirmation of receipt of the transmission thereof, (iii) if sent
by overnight courier, one business day after delivery to the subject overnight courier, or (iv) three business days after mailing if
mailed by first-class mail, postage prepaid, to the parties at their addresses on the reverse side of this document, or such other
address designated from time to time in writing by such party to all other parties. This agreement may be amended only by a
written agreement signed by all parties to this agreement. Waiver of any provision of this agreement shall not be deemed to
constitute a waiver of any other provision, nor shall such waiver constitute a continuing waiver. This agreement shall be binding
upon and inure to the benefit of the parties and their respective heirs, beneficiaries, legal representatives, successors and assigns,
provided that Buyer shall not have the right to assign this agreement without the written consent of Seller which Seller may withhold
in its sole and absolute discretion. This agreement may be executed in any number of counterparts, and each such counterpart
shall be deemed to be an original instrument. This agreement shall be governed by and construed in accordance with the laws of
Canada. Nothing contained herein shall be construed so as to require the commission of any acts contrary to law, and wherever any
provisions of this agreement are invalid or there is a conflict between any provisions of this agreement and any present or future
statute, law, ordinance or regulation, such provisions shall (a) be curtailed, limited and/or deemed not to be a part of this agreement
only to the extent necessary to make it comply with such statute, law, ordinance or regulation, and (b) not affect the validity or
enforceability of the remaining provisions. This agreement represents the entire agreement between the parties with respect to the
subject matter set forth above, and supersedes all previous oral and written agreements, communications, representations or
commitments.
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Seller warrants that the equipment described herein will be free from defects in material and workmanship for a period of 12 months
from date of delivery (“Warranty Period”). If, within the Warranty Period Seller receives written notice promptly after the discovery
of any defect in the material or workmanship, Seller shall correct each such defect, FCA point of manufacture. Seller shall undertake
its Warranty obligation of repair, replacement within a reasonable time of receiving actual notice of the Warranty defect. Seller shall
be fully compensated for expenses of travel and for job time (at Seller’s then prevailing per diem rates for straight time and premium
time, as applicable) of its service representatives who inspect Warranty claims that are not Warranty issues. Purchaser has no right
to and may not back charge Seller for Warranty claims without prior approval. Normal wear parts are not included. The liability of
Seller to Purchaser arising out of or the supplying of the Equipment whether under Warranty, tort, contract, negligence, strict liability
or otherwise, shall not in any case exceed the cost of correcting defects in Equipment and upon the expiration of said Warranty, all
such liability shall terminate. This Warranty is conditioned upon the Equipment being handled, erected, operated, and maintained in
accordance with written instructions provided or approved in writing by Seller. This Warranty is not applicable to commercial items
used on Seller's assembled Equipment; such issues shall be covered by the original equipment manufacturer for any respective
commercial item. Seller makes no Warranties which extend to damage to the Equipment due to deterioration or wear occasioned by
chemicals, abrasion, corrosion or erosion, improper erection, operation or maintenance, abnormal conditions of temperature or dirt,
or operation of the Equipment, and Purchaser’'s exclusive remedy shall be limited as above provided THE WARRANTY IS
EXPRESSLY IN LIEU OF ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED OR STATUTORY, INCLUDING ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR PARTICULAR PURPOSE. The remedies set forth herein are expressly
declared to be the sole and exclusive remedies hereunder. There shall be no liability to anyone for special, incidental or
consequential damages with respect to the Equipment or for any related economic loss or propeity damage.
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INSTALLATION AND
MAINTENANCE
INSTRUCTIONS FOR
ELECTRIC MOTORS
Frames 143/5T - 586/7T




/"\ READ CAREFULLY THIS MANUAL BEFORE
/ ' \ INSTALLING THE MOTOR.

RECEIVING CHECK

v' Check if any damage has occured during transportation.

v' Check nameplate data.

v Remove shaft locking device (if any) before operating the
motor.

v' Turn the shaft with the hand to make sure if it is turning freely.

HANDLING AND TRANSPORTATION

1 - General

Ja\ MOTORS MUST NOT BE LIFTED BY THE SHAFT,
4 ' . BUT BY THE EYE BOLTS WHICH ARE PROPERLY
' DESIGNED TO SUPPORT THE MOTOR WEIGHT.

Lifting devices, when supplied, are designed only to support
the motor. If the motor has two lifting devices then a double
chain must be used to lift it.

Lifting and lowering must be done gently without any
shocks, otherwise the bearings can get damaged.

DURING TRANSPORITATION, MOTORS FITTE L?
/’i\\ WITH ROLLER OR ANGULAR CONTACT
¢/ VN BEARINGS ARE PROTECTED AGAINST BEARING
DAMAGES WITH A SHAFT LOCKING DEVICE.

-~ Y
, THIS LOCKING DEVICE MUST BE USED ON ANY

//'\‘\ FURTHER TRANSPORT OF THE MOTOR, EVEN

g/ N WHEN THIS MEANS TO UNCOPULE THE MOTOR

FROM THE DRIVEN MACHINE.
k >,




STORAGE

If motors are not immediately installed, they must be stored
in dry places, free of dust, vibrations, gases, corrosive smokes,
under constant temperature and in normal position free from
other objects.

In case the motors are stored for more than two years, the
bearings must be changed or the lubrication grease must be
totally replaced after cleaning.

Single phase motors when keptin stock for 2 years or more
must have their capacitors replaced (if any).

We recommend to turn the shaft (by hands) at least once a
month, and to measure the insulation resistance before
installing it, in cases of motors stored for more than 6 months
or when subject to high humidity areas.

If motor is fitted with space heaters, these should be
switched on.

Insulation Resistance Check

Measure the insulation resistance before operating the
motor and/or when there is any sign of humidity in the winding.

The resistance measured at 25°C (77°F) must be:

Ri > (20 x U) / (1000 + 2P) [Mohm] (measured with a
MEGGER at 500 V d.c.); where U = voltage (V); P = power
(kW).

If the insulation resistance is less than 2 megaohms, the
winding must be dried according to the following:
v Warm it up inside an oven at a minimum temperature of
80°C (176°F) increasing 5°C (41°F) every hour until 105°C
(221°F), remaining under this temperature for at least one hour.
Check if the stator insulation resistance remains constant within
the accepted values. If not, stator must be reimpregnated.



INSTALLATION

1 - Safety

All persbnnel involved with electrical installations, either
handling, lifting, operation or maintenance must be well
informed and up-to-dated concerning the safety standard and
principles that govern the work and carefully follow them.

We strongly recommend that these jobs are carried out by
qualified personnel.

~ MAKE SURE THAT THE ELECTRIC MOTORS ARE
P i SWITCHED OFF BEFORE STARTING ANY
(e MAINTENANCE SERVICE.

Motors must be protected against accidental starts.

When performing any maintenance service, disconnect the
motor from the power supply. Make sure all accessories have
been switched off and disconnected.

Do not change the regulation of the protecting devices to
avoid damaging.

h LEAD CONNECTION IN SULATION INSIDE THE 1
= TERMINAL BOX MUST BE DONE WITH AN
7 '\\ INSULATING MATERIAL COMPATIBLE WITH
( >} MOTOR THERMAL CLASS WHICH IS SHOWN
L ON THE MOTOR NAMEPLATE.
e

2 - Operating Conditions

Electric motors, in general, are designed for operation at
an altitude of 1000m above sea level for an ambient
temperature between 25°C (77°F) and 40°C (104°F). Any
variation is stated on the nameplate.



COMPARE THE CURRENT VOLTAGE,
/’i\ \ FREQUENCY, SPEED, OUTPUT AND OTHER
(VN VALUES DEMANDED BY THE APPLICATION WITH
THE DATA GIVEN ON THE NAMEPLATE.

Motors supplied for hazardous locations must be
installed in areas that comply with that specified on the motor
nameplate.

i KEEP AIR INLET AND OUTLET FREE AND CLEAN.)
A THE AIR BLOWN OUT BY THE MOTOR SHALL
/YN NOTENTER AGAIN. THE DISTANCE BETWEEN

— THE AIR INLET AND THE WALL MUST BE
" AROUND % OF THE INLET OPENING DIAMETER.

3 - Foundation

Motors provided with feet must be installed on though
foundations to avoid excessive vibrations.

The purchaser is fully responsible for the foundation.
Metal parts must be painted to avoid corrosion.
The foundation must be uniform and sufficiently tough to

support any short circuit strengths. It must be designed in
such a way to stop any vibration originated from resonance.

4 - Drain Holes

Make sure the drains are placed in the lower part of the
motor when the mounting configuration differs from that
specified on the motor purchase order.



5 - Balancing

A WEG MOTORS ARE DYNAMICALLY
/YN BALANCED, WITH HALF KEY AT NO LOAD
= AND UNCOUPLED.

Transmission elements such as pulleys, couplings, etc must
be dynamically balanced with half key before installation. Use
always appropriate tools for installation and removal.

6 - Alignment

/’i\ ALIGN THE SHAFT ENDS AND USE FLEXIBLE
é 3 COUPLING, WHENEVER POSSIBLE.

Ensure that the motor mounting devices do not allow
modifications on the alignment and further damages to the
bearings.

When assembling a half-coupling, be sure to use suitable
equipment and tools to protect the bearings.

Suitable assembly of half-coupling: checkthat clearance Y
is less than 0.05mm and that the difference X1 to X2 is less
than 0.05m as well.

X1

A 4

X2 >

v
A

Note: The"X"” dimension must be at least 3mm.



7 - Belt Drive

When using pulley or belt coupling the following must be
observed:
v' Belts must be tighten just enough to avoid slippage when
running, according to the specifications stated on the belt
supplier recommendation.

WARNING:
Excessive tension on the pulleys

will damage the bearings and lead to
a probable shaft rupture.

8 - Connection

WARNING: Voltage may be connected at standstill inside the
terminal box for heating elements or direct winding heating.

WARNING: The capacitor on single-phase motors can retain
a charge which appears across the motor terminals, even when
the motor has reached standstill.

/f A WRONG CONNECTION CAN BURN THE
s MOTOR.

Voltage and connection are indicated on the nameplate.
The acceptable voltage variation is = 10%, the acceptable
frequency variation is + 5% and the total acceptable variation
is = 10%.

9 - Starting Methods

The motor is rather started through direct starting. All Weg
motors must be connected as shown on the motor nameplate,
failure to follow the motor nameplate could lead to motor failure.



In case this is not possible, use compatible methods to the
motor load and voltage.

v 3 lead single voltage and 9 lead dual voltage motors can be
started as follows:
Full Voltage Direct On Line.
Auto-Transformer Starting.
Electronic Soft-Starting.
VFD Starting - subjectto verification and application analysis.

v’ 6 lead single voltage motors and 12 lead dual voltage motors
can be connected as follows:
Full Voltage Direct On Line.
WYE/DELTA Starting.
Auto-Transformer Starting.
Electronic Soft-Starting.
VFD Starting - subject to verification and application analysis.

The rotation direction is clockwise if the motor is viewed
from DE side and if the phases are connected according to
the sequence L1, L2, L3.

To change the rotation direction, interchange two of the
connecting leads.

s THE CONNECTION TO THE POWER SUPPLY
/ ' N MUST BE DONE BY QUALIFIED PERSONNEL
C=—  AND WITH FULL ATTENTION TO ASSURE A SAFE

AND PERMANENT CONNECTION. AFTER
CONNECTING THE MOTOR, CHECK FOR ANY
STRANGE BODY INSIDE THE TERMINAL BOX.
THE CABLE INLETS NOT IN USE MUST BE
L CLOSED. |

Make sure to use the correct cable dimension, based on
the rated current stamped on the motor nameplate.

A BEFORE ENERGIZING THE TERMINALS, CHECK
7h '\ IF THE EARTHING IS MADE ACCORDING TO THE
(= ACTUAL STANDARDS. THIS IS ESSENTIAL

AGAINST ACCIDENT RISKS.




When the motor is supplied with protective or monitor
temperature device such as thermostats, thermistors, thermal
protector, etc, connect their terminals to the corresponding
devices on the control panel.

10- Start-Up

/N THE KEY MUST BE FASTENED OR REMOVED )
:/ ‘ | BEFORE STARTING THE MOTOR.

/

a) The motor must start and operate smoothly. In case this
does not occur, turn it off and check the connections and the
mounting before starting it again.

b) If there is excessive vibration, check if the fastening
screws are correctly fastened. Check also if the vibration comes
from a neighbour machine. Periodical vibration checks must
be done.

c) Run the motor under rated load for a short period of
time and compare if the running current is equal to that
stamped on the nameplate.

MAINTENANCE

i ,i WARNING:
YaA SAFETY CHECK LIST.

1 - General Inspection

Check the motor periodically.

Keep the motor clean and assure free air flow.

Check the seals or V Ring and replace them, if required.
Check the connections as well as supporting screws.
Check the bearings and observe:

Any excessive noise, bearing temperature and grease
condition.

When a changing, under normal conditions, is detected,
check the motor and replace the required parts.

The frequency of the inspections depends on the motor
type and on the application conditions.

R

<



LUBRICATION

- FOLLOW THE REGREASING INTERVALS. THIS IS
/N FUNDAMENTAL FOR PROPER MOTOR
C OPERATION.

1 - Machines without Grease Nipples

Motors up to frame 324/6T are normally fitted without grease
nipples. In these cases the regreasing shall be done at the
preventive maintenance job observing the following aspects:
v' Disassemble carefully the motors.

v’ Take all the grease out.
v Wash the bearing with querosene or diesel.
v Regrease the bearing immediately.

2 - Machines Fitted with Grease Nipples

It is strongly recommended to grease the machine while
running. This allows the grease renewal in the bearing housing.
When this is not possible due to turning parts by the grease
device (pulleys, bushing, etc) that offer some risk to the
physical integrity of the operator, proceed as follows:

v Clean the area near to the grease nipple.

v" Put approximately half of the total grease and run the motor
for 1 minute at full speed. Then turn off the motor and pump
the rest of the grease.

v’ The injection of all the grease with the motor in standstill
can make the grease penetrate into the motor, through the
inner seal of the bearing housing.

When regreasing, use only special bearing grease with the
following properties:



RELUBRICATION INTERVALS RECOMMENDED - POLYREX® EM GREASE (ESSO/EXXON)

Frame [Amount 01 3600 | 3000 | 1800 (1500 | 1200 | 1000 | 9S00 750 720 600 500
grease @) rom | rpm | rpm [ rpm | rpm | rpm | rpm | rpm | rpm | rpm | rpm
Relubrication intervals in hours - ball bearings )
254/6T 13 15700 18100 | 20000 | 20000 20000 20000 20000 20000 20000 20000 20000
284/6T 18 . 11500 13700 20000 | 20000 20000 20000 20000 20000 20000 20000 20000
324/6T 21 9800 11900 20000 | 20000 20000 20000 20000 20000 20000 20000 20000
364/5T 27 3600 4500 9700 11600 14200 16400 17300 19700 20000 20000 20000
40415TS 27 3600 4500 9700 11600 14200 16400 17300 19700 20000 20000 20000
444/5TS 27 3600 4500 9700 11600 14200 16400 17300 19700 20000 20000 20000
504/5TS 27 3600 4500 9700 11600 14200 16400 17300 19700 20000 20000 20000
586/7TS 27 3600 4500 9700 11600 14200 16400 17300 19700 20000 20000 20000
Relubrication intervals in hours - cylindrical roller bearings

324/5T 21 9800 11900 20000 | 20000 20000 20000 20000 20000 20000 20000 20000
364157 27 9700 11600 14200 16400 17300 19700 20000 20000 20000
404/5T 34 6000 7600 9500 11600 13800 15500 15500 17800 20000
444/5T 45 4700 6000 7600 9800 12200 13700 13700 15700 20000
447/5T 45 4700 6000 7600 9800 12200 13700 13700 15700 20000
504/5T 45 4700 6000 7600 9800 12200 13700 13700 15700 20000
586/7T 60 3300 4400 5900 7800 10700 11500 11500 13400 17300




WARNING:
The table above is specifically intended for relubrication
with Polyrex® EM grease and bearing absolute operating
temperature of:

v 70°C (158°F) for 254/6T to 324/6T frame motors;
v 85°C (185°F) for 364/5T to 586/7T frame motors.

For every 15°C (59°F) above these limits, relubrication
interval must be reduced by half.

Shielded bearing (ZZ) are lubricated for berings life as long
as they operate under normal ambient conditions and
temperature of 70°C(158°F ).

/i\ WE RECOMMEND TO USE BALL BEARINGS FOR
(VN MOTORS DIRECTLY COUPLED TO THE LOAD.

R WARNING:
/V\ EXCESS OF GREASE CAN CAUSE BEARING
(>  OVERHEATING RESULTING IN COMPLETE

DAMAGE.




Compatibility of Polyrex® EM grease
with other types of grease:

Containing polyurea thickener and mineral oil, the Polyrex®
EM grease is compatible with other types of grease that
contain:

v’ Lithium base or complex of lithium or polyurea and highly
refined mineral oil;

v Inhibitor additive against corrosion, rust and anti-oxidant
additive.

Notes:

v" Although Polyrex® EMis compatible with the types of grease
given above, we do no recommend to mix it with any other
greases.

v If you intend to use a type of grease different than those
recommended above, first contact WEG.

v On applications (with high or low temperatures, speed
variation, etc), the type of grease and relubrication interval
are given on an additicional nameplate attached to the motor.

v Vertical mounted motors must have the relubrication intervals
reduced by half.

Y THE USE OF STANDARD MOTORS IN SPECIFIC
/ ' N\ AREAS OR SPECIAL APPLICATIONS MUST BE
DONE BY CONSULT TO THE GREASE
MANUFACTURER OR WEG.

ASSEMBLY AND DISASSEMBLY

Disassembly and assembly must be done by qualified
personnel using only suitable tools and appropriated methods.
The stator grips must be applied over the side face of the inner
ring to be disassembled or over and adjacent part.

It is essential that the bearings disassembly and assembly
be done under cleanning conditions to ensure good operation



and to avoid damages. New bearings shall only be taken out
from their cases when assembling them.

Before installing a new bearing it is required to check the
shaft fitting for any sharp edge or strike signals.

For bearing assembly, warm their inner parts with suitable
equipment - inductive process - or use suitable tools.

SPARE PARTS

When ordering spare parts, please specify the full type
designation and product code as stated on the motor
nameplate.

Please also inform the motor serial number stated on the
nameplate.

MOTORS FOR HAZARDOUS LOCATIONS

Besides the recommendations given previously, these ones
must be also followed:

/& THE SPECIFICATION OF THE MOTOR )
VN INSTALLATION PLACE 1S FOR CUSTOMER'S
RESPONSIBILITY, WHO WILL ALSO DETERMINE
THE ENVIRONMENT CHARACTERISTICS.

Motors for hazardous locations are manufactured according
to specific standards for such environments and they are
certified by worldwide certifying entities.

1 - Installation

The complete installation must follow procedures given by
the local legislation in effect.



THE INSTALLATION OF HAZARDOUS LOCATION )
~ MOTORS MUST BE CARRIED OUT BY SKILLED
i ‘\\\ PEOPLE, AND THE THERMAL PROTECTION
(- MUST BE ALWAYS INSTALLED, EITHER INSIDE
OR OUTSIDE THE MOTOR, OPERATING AT THE
RATED CURRENT.

= /

2 - Maintenance

Maintenance must be carried out by repair shops authorized
by WEG.

Repair shops and people without WEG's authorization who
will perform any service or hazardous location motors will be
fully responsible for such service as well as for any
consequential damage.

ANY ELECTRICAL OR MECHANICAL

/'“ MODIFICATION MADE ON HAZARDOUS
480 LOC ATION MOTORS WILL VOID THE
CERTIFICATION.

When performing maintenance, installation or relubrication,
follow these instructions:

v" Check if all components are free of edges, knocks or dirt.

v Make sure all parts are in perfect conditions.

v’ Lubricate the surfaces of the endshield fittings with protective
oil to make the assembly easier.

v" Use only rubber hammer to fit the parts.

v" Check for correct bolts tightening.

v" Use clearance calibrator for correct T-box fitting (smaller
than 0.05mm).

DO NOT REUSE DAMAGED OR WORN PARTS.
4 | % REPLACE THEM BY NEW ONES SUPPLIED BY
et THE FACTORY,




MOTORS DRIVEN BY VFD

Applications using VFD 's without filter can affect motor
performance as follows:

v" Lower efficiency.

v" Higher vibration.

v" Higher noise level.

v" Higher rated current.

v" Higher temperature rise.
v Reduced motor insulation.
v Reduced bearing life.

1 - Standard Motors

v" Voltages lower than 440V do not require filter.

v Voltages equal or higher than 440V or lower than 575V
require filter for motor power supply cables longer than 20
meters.

v"Voltages equal or higher than 575V require filter for any size
of power supply cables.

i /F SUCH RECOMMENDATIONS ARE NOT
/Y\. FOLLOWED ACCORDINGLY, MOTOR WARRANTY
(= WILL BE VOID.

2 - Inverter Duty Motors

v Check power supply voltage of the forced cooling set.
v Filters are not required.



WARRANTY TERMS
SERIES AND ENGINEERING PRODUCTS

WEG warrants its products against defects in workmanship
and materials for 18 months from the invoice date issued by the
factory, authorized distributor or agent limited to 24 months from
manufacturing date independent of installation date as long as
the following items are fulfilled accordingly:

- Proper transportation, handling and storage;

- Correct installation based on the specified ambient conditions
and free of corrosive gases;

- Operation under motor capacity limits;

- Observation of the periodical maintenance services;

- Repair and/or replacement effected only by personnel duly
authorized in writing by WEG,

- The failed product be available to the supplier and/or repair shop
for a required period to detect the cause of the failure and
corresponding repair;

- Immediate notice by the purchaser about failures occured and
that these are accepted by WEG as manufacturing defects.

This warranty does not include disassembly services at the
urchaser facilities, transportation costs with product, tickets,
accomodation and meals for technical personnel when requested
by the customer. The warranty service will be only carried out at
WEG Authorized Repair Shops or at WEG s facilities.

Components whose useful life, under normal use, is shorter
than the warranty period are not covered b y these warranty terms.

The repair and/or replacement of parts or components, when
effected by WEG and/or any WEG Authorized Repair Shop, will not
give warranty extension.

This constitutes WEG s only warranty in connection with this
sale and the company will have no obligation or liability whatsoever
to people, third parties, other equipment or installations, including
without limitation, any claims for consequential damages or labor
costs.
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RCA 5D
Model RCA 6V56

INSTALLATION and )

- SERVICE INSTRUCTIONS

OESCRIPTION

The model RCABD is a single solenoid vaive and the
model RCAGV56 is a Nema 4 aluminum enciosure with
up to 6 Integral solenold valves. The last digit in the
model number of the Nema 4 assembly indicates the
number of solenoid valves (example, RCAG6VS6,
indlcates six solenold valves.)

Both modails have encapsulated colls and screw
terminals tfor one step electrical connections. .Each
solenoid valve Das a 14" FNPT inlet connection, 3/16"
orifice, rated 110 PS| and exhausts to atmosphere.

OPERATION

Each valve opens when voltage is applied to tha cail
and the resuitant magnetic fHeld atiracts the 430 SS
plunger with Integral disc off the geat. In the de-
energlzed position the plunger is held on the seat
by a spring and t[\e System pressure assists In seat-
ing. The only moving parts are the plunger and spring.
To manually override the valve, simply insert a rod,
dlameter of a paper clip, Into the outlet and push.

INSTALLATION

The ideal mounting arrangement is to have the colls In
the verical and upright position. This posltion shields
the outlet, preventing rain or other foreign substances
{rom settling therein. Screw terminals in the coil provide
for one step electrical connectlons.

SERVICE

The valve ragulres no periadic service. Should a
valve malfunction the cause Is usually dirt from the
system. A kit, M1141, is avallable to restore a worn
valve to a new condition.

VALVE WILL NOT OPEN:

Step 1. onflmm adequate electrical service.
Step 2. Hemove coveronRCABVS__Agsemblies.
Step 3. Coll—check contlnuity, or, if metallic click

Is heard when coll Ia energized, the coll |s
not the source of the problem.
Step 4. Oepressurize the system.

Step 5. Remove body for access to plunger, spring
and orlfice. Check orifice to be Sure It is
not blocked or for other foreign objects
that may prohibit operation.

Step 6. |t dirt was problem clean and reassemble.

Steg 7. :f é:lunger 8 excessivaly wom, to where It
o

ged In the ferrule assembly, rebulld
vaive with kit M1141.*

RCA6VS6 RCASD

Assambty Procesurs | KT, K05 80

1. Mount ferrule scsambdly,

plunger acsembly. opring, Assembly Detalls

‘0" rings and valve dody Ca*
onlo bese wilh 3 scrows.

(NOTE: Plunger and apring Clla Petains
must be fitted as shown). 1 T Fesnds
2. Fil spscer over lemnle . — Prorger
and idto recess in base — | .
discard spacer {f no recess T
axists. L = Soriag
3. Fit wave washer onto . = I Gaad
fesrule. e
. & Flt coll and bracket as- sy Soal®
sembdly, and clip retalner Siivei
onto ferrule. mo.

5. Yo {1 retaining clip, press " Joacar- Saq ol

down on c¢oil (compressing -Kil Contents

wave washes) and slide clip

Into recess In clip retalner.

VALVE WILL NOT CLOSE:

Step 1, Disconnect the electrical signal to be sure
coll is not continuously energized.
Step 2. Depressurize the system.

Step 3. Remove body for access to plunger, sprin
and orifice, check for dirt In valve prevent-

ing disc from sealing on seat.

Stsp 4. It din was the problem clean 8and re-
assemble.
Step 5. f disc Is excessively wom to where it wiil

not sgal on the seat or plunger Is jammed
in enclosing tube because of excesslve
wear, rebutld valve with kit, M1141_°

*To restore a valve ro a new condf(tion, all parts In-
cluded in the kit should be changed.

GOYEN CONTROLS of AMERICA, LTD.

777 Alrport Road @ Lakewood, N.J. 08701

Tolephone (201) 364-7800

Telox; 132490
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1. DESCRIPTION/SPECIFICATION

The Goyen Clean Air System (CAS) consists of a
2 way normally closed diaphragm valve and an
electrically operated normally closed pilot valve that
can be either combined with the diaphragm valve
(CA series) or remote from the diaphragm valve
(RCA series).

The diaphragm valves are designed specifically to
meet the market need for a quick-acting high flow
unit with outstanding reliability and durability.

CONSTRUCTION

Bodyandcover, are pressure diecast aluminium.
General purpose diaphragms are made from a Buna
N elastomer, reinforced with nylon mesh, and are
suitable for temperatures ranging from 180°F
(B82°C) down to -40°F (-40°C). High temperature
diaphragms are made from reinforced Viton, and are
suitable for temperatures up to 450°F {232°C). All
seals are designed to meet the same criteria.

SPECIFICATION
Fluid: Air or Nitrogen
Maximum Working Pressure: 0.86 MPa (125 psi)
Recommended Working Pressure: 0.76 MPa (110 psi)
Minimum Working Pressure: 0.21 MPa (30 psi)
Fluid Temperature: -40°C to 82°C (Buna N)
to 232°C (Viton)
Ambient Temperature: As above.
Mounting Position: Any
Coil Encapsulation: Nylon
Coil Rating: Intermittent, Class B. (130°C)

Goyen valves come in a number of body styles/
configurations. For further details see the following
Techspecs:-

CAS-1 —“-T" Series Diaphragm Valves
CAS-2 — "-0D" Series Diaphragm Valves
CAS-3 — "-MM" Series Diaphragm Valves
CAS4 — Pilot Valves and Enclosures

CAS-5 — Enclosures for Hazardous Locations

/’ é§§§y 3
\\%
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2. DESCRIPTION OF OPERATION

Goyen valves come in both single and double
diaphragm configurations, depending on the size of
the valve.

For simplicity sake, we describe here the operation
of a single diaphragm valve with integral pilot (CA
version). Valves with remote pilots (RCA version) or
with double diaphragms act in exactly the same way.

When the coil is energised, a plunger inside the pilot
valve is lifted off its seat causing the chamber above
the diaphragm (upper chamber) to commence
discharging to atmosphere.

While there is continuous replacement of this air
throughthe bleed hole (see sketch), the sizing of the
pilot valve orifice and the bleed hole is such that the
pressure in this upper chamber drops rapidly. In a
short time, the air pressure on the valve inlet (lower
chamber) will substantially exceed the pressure in
the upper chamber, to the extent that the
diaphragm will commence to lift. As soon as this
happens. air enters the discharge chamber {(valve
outlet) and the diaphragm rapidly opens fully.

When the coil is de-energised, the plunger inside
the pilot valve returns to its seat. The pressure
inside the upper chamber increases due to air flow
through the bleed hole. The pressure above the
diaphragm rises to an extent that a nett closing
force is generated, and the valve closes rapidly.
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5. TROUBLE SHOOTING

PROBLEM POSSIBLE CAUSE

1. Diaphragm Valve fails to operate (open) ® No pressure in header
® |_ow or no power to cail
e Coil inoperative
® Pilot valve plunger jammed shut
e Pilot orifice blocked
e Secondary bleed-hold blocked
e Main diaphragm perforated
e Secondary diaphragm perforated
® Pilot valve connecting line too long
e Silencer, if fitted, may be blocked

2. Diaphragm Valve fails to shut e Pilot valve plunger jammed open
e Foreign matter under pilot valve
e Secondary diaphragm spring broken
e Foreign matter under secondary diaphragm
e Main diaphragm spring broken
® Foreign matter under main diaphragm
e Main diaphragm seating disc damaged
® Main bleed hole blocked
® Secondary bleed hole blocked
e |_eak in line connecting pilot valve

3. Unable to build header pressure e Excessive leakage from main diaphragm seat
e Broken main valve spring
e Secondary diaphragm not seating
e Foreign matter under main or secondary
diaphragm seat or under pilot valve seat
e Air supply line too small
® Compressor too small

4. Sluggish operation of diaphragm valve e Partial blockage of one of the bleed-holes
e Silencer, if fitted, may be blocked

SPECIAL NOTE

To prevent premature failure of a diaphragm A%par't; from valve failu;‘es, SVSt%mS r?ay not
valve, special attention must be paid to the quality per‘l %r_'m t?‘e?pﬁctqtlo'n O gFHIDERAO] REasone
of the compressed. air being handled. including the following:

An adequate moisture and oil removal system

e poorly prepared orifice holes in the blow tube
must be incorporated that takes into account:

e relative humidities likely to be experienced ORI Py 210010 WIS, Siaw HREland
e ambient temperatures Qriiesy ROES
e system operating temperatures ® inaccurate positioning of the blow tube relative to

® pressure drops (and associated temperature

the venturis or bag entries
drops) through the valve and also through the blow

tube holes (dew point problem) e inadequately sized header and/or air supply
Small traces of chlorine and other aggressive ® incorrect pulse time

gases, often present in filter air flows, can be o ’

absorbed in wet areas resulting in corrosion and incorrect intervals between pulses

premature failure. e malfunction of the timer

4
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6. PARTS LIST
“-T" SERIES DIAPHRAGM VALVES

Description

Body

Main Bleed Pin

Main Diaphcagm Assay.
Spring, Main Diaptvagm
Main Cover

Hexagonal Screw 40r
Secondary Bleed Pin
Secondary Diaptregm
Spring, Sac. Diephvegm
10 Secondery Cover (RCA)
11 Socket Screw

CONOOOAEWN = i|

12 Secondary Cover (CA)
13 0O-Ring

14 Punger

15 Spring, Plunger
16 Ferrule Assembly
17 0-Ring

18 Fervrule Retainer
18 Screw

20 Wave Washer

21 CoilHQR/QD)

22 Nemeplata

23 Clip

24 Din Socket

3

_s_a-lq.gmd-n_l-l.a_a_a)..a.a-h.am..l_h_n_a.d

SINGLE DIAPHRAGM MODELS DOUBLE DIAPHRAGM MODELS
CA/RCA 20T, 25T. 35T CA/RCA 45T2, 50T, 62T, 76T
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7. SPARE PARTS
The following repair kits are available from your
nearest Goyen distributor.

MODEL PIPE REPAIRK(TS MODEL PIPE REPAIRKITS

SIZE BUNAN VITON SIZE BUNAN VITON
RCA20M a4 M1174 M13288 CA/RCA 25MM.D* 1 M11838 M1887
CA/RCA 20T* s M1204B M20828 CA/RCA 25MM.P* 1 M1183B M1887
CA/RCA25T" 1" M1183B M1887 CA/RCA 40MM.D 1-1/2° M2201 M1156
CARCA3ST" 1-1/2" M1581 M1761 CA/RCA 40MM.P 1-1/2° M2201 M1156
CA/RCA45T2 1-1/2" M2162 M2163 CARCAT76MM2.S 3" M1798 M1925
CA/RCA 50T 2" M1638A M1157A "Single diaphragm models.
CA/RCA 62T 2-1/2 M1638A M1157A
GARCAZOT e Mg ISES _ Part numbers of diaphragm repair kits are shown
CA/RCA 200D* a4 M1204 M2082 in Table for both standard (Buna-N) and high

_ temperature (Viton) elastomers.
CA/RCA 25DD* 1 M11838 M1887 Spare parts kits for pilot solenoid valves consist
of ferrule tube, plunger and spring. The part
CA/RCA40DD 1-1/2" M1182 M1156 numbers for these kits are M1131B (Buna-N) and
M11678B (Viton). These kits service all CA and A"

CA/RCA 45DD2 1-1/2" M2162 M2163 pilot valves, AC or DC voltages.

(1GOYEN

. . AVAILABLE INTERNATIONALLY

U.S.A. ... COAST TO COAST & CANADA
GOYEN VALVE CORPORATION.
25327 AVENUE STANFORD

VALENCIA CAUEDRNIA 91355
TELEPHONE 257 0566 Fszﬂz 257 83890
1195 AIRPOR AD 6

LAKEWOOD. NEW JERSEY 08701
TELEPHONE (908) 364 7800 FAX {908)364 1356

UNITED IGNGDOM
GOYEN CONTROLS (U.K)LTD.
UNIT 38, BEECHWOQOD
CHINEHAM BUSINESS PARK
BASINGSTOKE. HAMPSHIRE. RG24 OWA.
TELEPHONE (0258) 81 7800 FAX (0256) B4 3184

DISTRIBUTOR:

GERMANY
GOYEN CONTROLS OEUTSCHLANO
SIEMENSRING 79
POSTFACH 1143
D<4156 WILLICH 1
TELEPHONE (021541 42 8879 FAX (02154} 42 7277

NEW ZEALAND
GOYEN CONTROLS
40 HONAN PLACE, AVONDALE, AUCKLAND
TELEPHONE (0S) 828 7187 FAX (09) 828 7654

AUSTRALIA
GOYEN CONTROLE CO.PTY.LTD A.C.N. 000 168 098

SYDNEY
HEAD OFFICE & MAIN MANUFACTURING PLANT
268-292 MILPERRA ROAD
MILPERRA. N.S.W. 2214 AUSTRALIA
TELEPHONE €02) 771 4111 FAX (02) 771 5380

ADELAIDE
35-37 HALIFAX STREET, ADELAIDE S.A. 5000
TELEPHONE (081 231 4522 FAX (08) 231 1874

BRISBANE
UNIT 1, S VIRGINIA STREET, VIRGINIA. QL.O. 4014
TELEPHONE (07) B85 1644 FAX {07) 865 1454

MELBOURNE
23 ALLEN STREET, MORELAND. VIC. 3058
TELEPHONE (03) 383 1233 FAX (03) 383 4247

616 MOUNTAIN HIGHWAY, BAYSWATER. VIC. 3153
TELEPHONE (03) 729 5355 FAX (03} 720 6003

PERTH
UNIT 3, COMMERCE COURT
92 ROBINSON AVENUE, BELMONT. W.A. 6104
£.0. BOX B60. CLOVERDALE. W.A. 6105 B8

TELEPHONE (09) 478 1877 FAX (091479 1581
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CML NORTHERN BLOWER INC.
STANDARD TERMS AND CONDITIONS and WARRANTY

STANDARD TERMS AND CONDITIONS

TERMS OF PAYMENT: Terms of payment are net thirty (30) days
subject to the prior approval of the CML Northern Blower tnc. (“CML
Northern™) Credit Department. Notwithstanding such approval, if in
CML Northern's judgement the customer's financial condition does
notwarrantthe continuation of production or shipmenton the original
terms, CML Northern reserves the right to request payment in
advance. Overdue accounts will bearinterestat theprevailingbank
rate charged to CML Northern.

ACCEPTANCE AND PRICES: Prices quoted for products manu-
factured by CML Northern are subject to acceptance by the pur-
chaser nolater than thirty (30) days from the date of the Quotation -
Proposal.

Prices quoted foritems which are not manufactured by CML Northern
such as motors and drives, etc. are subject to change at any timethe
cost of such items charged to CML Northern changes.

Pricesonorders for products manufactured by CML Northernare firm
provided approval and release for production and shipment is re-
ceived from the customer within ninety (90) days of the date of CML
Northern’s receipt of the customer's order and the products are
shipped within twelve (12) months of the date of CML Northern's
receiptofthe customer's order. When such approvat andreleasefor
production and shipmentisreceived after ninety (90) daysofthe date
of CML Northern's receipt of the customer's order or products are
shipped after twelve (12) months of the date of CML Northern's
receiptof the customer’'sorder, such prices are subject to adjustment
to CML Northern prices in effect on the date approval and release
from customer is received by CML Northern or at time of shipment.

Orders for non-stock equipmesx reteased for production and sched-
uled by CML Northerncannotbe rescheduled by the customer unless
itis done atleast eight (8) weeksbefore the CML Northernscheduled
shipping date. If production is started the customer must accept
delivery when the order is ready for shipment.

CANCELLATIONS: Acceptedorders cancelledbythe customerare
subject to cancellation charges for all expenses incurred and com-
mitments made by CML Northern. The cancellation charges on
completed items will be one hundred (100%) percent of the selling
price. Theaforementioned cancellationcharges shallnotin any way
whatsoever limit CML Northern’s other remedies it may have at law
including, without limiting the generality of the foregoina, the ability of
CML Northern to claim and recover any amounts or damages to
which CML Northern would otherwise be entitled by reason of
accepted orders cancelled by the customer

FREIGHT CLAIMS: Unlessotherwise expressly agreed in writing,
delivery of the product is made FOB CML Northern Plant. The
liability and responsibility of CML Northern for the product ceases
upon delivery of the productin good order to the carrier. Alf claims
fordamageandshortageintransitarethe customer'srespon-
sibility andthe customer mustfilethe claim against the carrier.
Claims for factory shortage will not be recognized unless such
alleged shortage is reported to CML Northern in writing within ten
(10) days after receipt of the product.

TAXES: The amount of any presentor future taxes shall be added
to the price contained herein and shall be paid by the customer in
the same manner and with the same effect as if originally added
thereto.

DELAYS: CMLNorthernshallnotbe liable to the customer orto any
third party forany delayscausedbyriots, strikes, lockouts, weather,
fire, floods, lack ot transportation, accidents, the failure of CML
Northern's suppliers to meet their contractual obligations, break-
downs, or any other contingency beyond CML Northern's reason-
able control and receipt of the product by the customer shali
constitute a waiver of all claims for loss or damage due to delay.

PRODUCT CHANGES: CML Northern reserves the right to
change or modify the product in the interest of continuous product
improvement without liability.

RETURNED GOODS: Goods may not be returned except by the
written permission of the President, General Manager or General
Sales Manager of CML Northern and when so returned will be
subject to a handling charge and transportation costs.

MODIFICATION: These Standard Terms and Conditions may not
be modified except by written agreement signed by the President,
GeneralManagerorGeneralSales Managerof CML Northern. The
failureof CML Northerntoobjectto provisions containedin the
customer’s purchase orders or other communications shall
not be deemed waiver of the Standard Terms and Conditions
hereof or acceptance of such provisions. No other terms and
conditions other than the Standard Termsand Conditions contained
herein and those terms and conditions with respect to the descrip-
tion of product, quantity and price contained in the “"Quotation-
Proposal” shall be binding upon CML Northern unless made in
writing and signed by the President, General Manger or General
Sales Manager of CML Northern. Withoutrestrictingthe generality
of theforegoing, agentsandsalesrepresentatives of CML Northern
do not haveauthority to modify these Standard Terms and Condi-
tions.

Lottt



WARRANTY

CML Northern Blower Inc. (the "Seller") warrants products of its
manufacture (the “product”, “"equipiment” or “fan”) to be free of
defectsin material and workmanship if properly instalied. and cared
for, and operated under normal conditions, and with competent

supervision, all in accordance with the Seller’'s Operation Manual.
If any questions exist as towhetherthe proposed operation of the
Selier's equipmentis within "normal conditions" forsuch equipment,
details of such proposed operation should be provided to the Seller
atits Winnipeg factory. The Seller will review the proposed opera-
tionofthe equipment(ata fee) and advise if the proposed operation
is acceptable. '

(1

(2)

(4)

The Seller’s obligation under this warranty is iimited to the
repair or replacement, at its option at its Winnipeg factory, of
anydefective part or parts which shali within one (1) year after
shipment thereof to the original purchaser (the "Purchaser”),
bereturnedtoits Winnipegfactory withtransportation charges
prepaidby the Purchaserand uponsuch repair or replacement
the Seller shall havefulfilled all its obligations to the Purchaser.
The Seller will not be liable, in any circumstances, for costs or
expenses incurred by the Purchaser or any person claiming
through the Purchaser in the removal or replacement of
equipment alleged to be defective. Except as specifically
provided herein, the Seller will not be liable, in any circum-
stances, for any loss or damage of whatever nature or kind
(including, without limiting the generality of the foregoing,
direct, indirect, incidental or consequential loss or damage or
damageresultingfrom businessinterruption) shouldthe equip-
ment be so defective as to preclude the remedy of warranted
defects by repair or replacement. In such event, the Pur-
chaser’s sole and exclusive remedy shall be the refund of the
purchase price paid by the Purchaser for all the defective
equipment.

The Seller shall notbe liableforthe repairor replacement of any
such defective part or parts, or for loss, damage, or any
expense of repairs when any adjustment, alteration or repair
shall have been made or attempted outside of its factory,
except if such adjustment, alteration or repair outside its
factory is made or attempted after the Seller’s written consent
is firstobtained.

The Sellershallnotbe liableforany corrosion or fouling caused
by any foreign substance deposited in or on the equipment.

Because the Seller is unaware of any forms of construction,
materials, alloys or coatings which will successfully resist all
abrasion, erosion, corrosion, or deterioration from excessive
heat, the Seller's warranty does not apply when any of its
products or equipment are subjected to conditions which
causesuch abrasion, erosion , corrosion or deterioration from
excessive heat or any damages similar or related thereto.

(5)

(6)

(7)

(8)

(9

The performance of the Selier's fan equipment outside of the
laboratory may vary widely and differ from the periormance
specifications contained inits sales literature. Therefore, the
Seller cannot and does not guarantee or warrant the perform-
ance of its fan equipment at the Purchaser's location.

ALL WARRANTIES OF THE SELLER, EXPRESS OR IM-
PLIED. WITH RESPECT TOMOTORS, SWITCHES, CON-
TROLSOROTHERACCESSORIESNOTMANUFACTURED
BY THE SELLER. INCLUDING WARRANTIES OF MER-
CHANTABILITY, QUALITY OR FITNESS FOR ANY PAR-
TICULAR PURPOSE, ARE HEREBY EXCLUDED.

The Seiler shall have no fiability under the terms of this
Warranty or otherwise where the Purchaser undertakes the
responsibility of mounting the fan wheei directly to the motor
orturbine shafts without the Seller having inspected and tested
the assembled unit (at a fee) before the fanis operatedin any
fashion. If the Seller does not inspect and test the assembled
unit within ten (10) days of being requested to do so by the
Purchaser and receipt of payment of the aforementioned fee,
the Seller shall be deemed tohave waived its requirement to
inspect and test the assembled unit.

The Seller shall have no liability under the terms of this
warranty or otherwise until the Purchaser has made full
paymenttothe Sellerfor the product or equipmentto which this
warranty is to apply.

NO WARRANTIES WHATSOEVER, EXPRESS OR IMPLIED,
INCLUDING WARRANTIES OF MERCHANTABILITY,
QUALITY OR FITNESS FOR ANY PARTICULAR PUR-
POSE, ARE MADE BY THE SELLER EXCEPT AS EX-
PRESSLY PROVIDED HEREIN.

(10) The terms of this warranty may not be modified except by

written agreement signed by the President, General Manager
or General Sales Managerofthe Seller. The Selter’sfailureto
object to provisions contained in the Purchaser's purchase
orders or other communications shall not be deemed waiver
of the terms and conditions hereof nor acceptance of such
provisions. No representations or warranties other than those
contained herein shallbe binding upon the Seller unless made
in writing and signed by the President, General Manager or
Generai Sales Manager of the Selier. Without restricting the
generality of the foregoing, agents and sales representatives
of the Selierdonot have authority to modify the the terms of this
Warranty or make representations or warranties other than
those contained herein.




CML NORTHERN BLOWER INC.
OPERATION MANUAL - FAN EQUIPMENT

SAFETY PRECAUTIONS

FAN EQUIPMENT CAN BECOME A SOURCE OF
INJURY AND DEATH IF NOT PROPERLY INSTALLED,
OPERATED OR MAINTAINED. Do not exceed the
maximum operating temperature or speed limits for which
the fan equipment was designed. Limits for some lines of
fanequipmentaregivenin CML NorthernBlowerInc. ("CML
Northern") catalogues. Limits for non-catalogued lines of
fan equipment should be obtained in writing from the CML
Northern Winnipeg factory and not otherwise. Do not rely
on limits obtained in any other manner.

The user should make all personnel who operate or main-
tain the fan equipment aware of all possible hazards.

THE RESPONSIBILITY FOR PROVIDING SAFETY
ACCESSORIES FOR FAN EQUIPMENT SUPPLIED BY
CML NORTHERN IS THAT OF THE USER OF THE FAN
EQUIPMENT. CML Northern sells its fan equipment with
or without safety accessories, and accordingly, it can
supply standard safety accessories upon receipt of an
order. Ensure that all necessary safety accessories have
been installed before operation of the fan equipment.

The warning notice set out below should be affixed upon the fan equipment:

Do not touch fan or motor during operation.

maintain fan or motor.

MANUAL FOR GUIDANCE.

inside the fan.

INJURY OR DEATH.

Do not start-up when fan impeller is rotating backwards.

CML NORTHERN BLOWER INC.

WARNING

This fan has rotating parts and may be hot. Keep body, hands and foreign objects away from inlet and outiet.

Operate, install and maintain gnly in strict accordance with safety practices and instructions in manufacturer's
Operation Manual. Do not exceed the maximum operating temperature, speed,or vibration level identified in the
manufacturer's catalogues and Operation Manual. Untrained personnel should never operate, install, adjust or

ADDITIONAL SAFETY ACCESSORIES FOR THE FAN EQUIPMENT ARE AVAILABLE FROM THE
MANUFACTURER. THE RESPONSIBILITY FOR PROVIDING SUCH ADDITIONAL SAFETY ACCESSORIES
IS THAT OF THE USER OF THE FAN EQUIPMENT. CONSULT THE MANUFACTURER'S OPERATION

Before starting maintenance work, lock disconnect switch in the off position,de-energize and disconnect all
power sources to the motor and to accessory devices and secure fan impeller. Cleanout doors must be secure
during operation. Unsecured cleanout doors may shoot open during operation because of pressure buid up

FAILURE TO FOLLOW MANUFACTURER'S INSTRUCTIONS AS TO OPERATION, INSTALLATION,
ADJUSTMENT, MAINTENANCE, SAFETY EQUIPMENT OR APPROPRIATE OPERATING CONDITIONS
COULD RESULT IN DAMAGE TO THIS EQUIPMENT, DAMAGE TO OTHER EQUIPMENT, PERSONAL

Should the warning notice not be affixed to the fan equip-
ment purchased, CML Northern will supply such a warning
notice upon request made to its head office.

The user of the fan equipment, in making its determination
as to the appropriate safety accessories to be installed and
any additional warning notices to be affixed upon the fan
equipment, should consider (1) the location of the instal-
lation of the fan equipment, (2) the accessibility of employ-

ees and other persons to the fan equipment, (3) any
adjacent equipment, (4) applicable building codes, and (5)
applicable health and safety legislation.

Users and instaliers of the fan equipment should read
"RECOMMENDED SAFETY PRACTICES FOR AIR
MOVING DEVICES" whichis published by the Air Movement
and Control Association, 30 West University Drive, Arlington
Heights, lllinois, 60004.

LYo



INSTALLATION, OPERATION & MAINTENANCE
OF CML NORTHERN FAN EQUIPMENT

INTRODUCTION

The purpose of this section is to aid in the proper installa-
tion. operation, and maintenance of CML Northern fan
equipment. These instructions are intended to supplement
good general practices and are not intended to cover
detailed instruction procedures.

The receipt. handling, installation, operation and mainte-
nance of CML Northern fan equipment is the responsibility
of the user. Itis important that the installation and start-up
of the fan equipment be supervised orinspected by person-
nel experienced in such work and equipment. Trained
personnel are available from CML Northern, and arrange-
ments for such supervision and inspection (at a fee) should
be made through your local CML Northern representative
or at CML Northern’s head office. Failure to arrange for
such supervision or inspection may affect or void the CML
Northern Warranty (please refer to paragraph 7 of CML
Northern's Warranty).

SHIPMENT & RECEIVING

CML Northern has thoroughly inspected the fan equipment
at its factory and has prepared the fan equipment for
shipmentin accordance with the uniform freight classifica-
tion followed by all carriers. The fan equipment should be
in perfect condition when received, unless damaged in
transit. Upon acceptance by the carrier, as evidenced by
a signed bill of lading, the carrier accepts responsibility for
all shortages or damage, whether concealed or evident.
Claims covering shortages or damage mustbe made to the
carrier by the purchaser. Any shortages or damage should
be noted by the user on the delivery receipt.

The fan equipment may contain components manufac-
tured by manufacturers other than CML Northern. Such
other manufacturers may have furnished instructions and/
or other literature concegning their component. A list of
such instructions and/or otiver literature is forwarded with
the fan equipment (see page 15 of this manual). if any of
the items on the list are missing, please contact your CML
Northern representative, CML Northern at it's head office
or contact the component’'s manufacturer directly.

HANDLING

Thefanequipment shouldbe handled withcare. Somefans
are provided with lifting lugs or holes for easy handling.
Others must be handled using nylon straps or well-padded
chains and cables which protect the fan's coating and
housing. Spreader bars should be used when lifting large
parts.

Axial fans should be lifted by using straps around the fan
housing only. DO NOT LIFT AXIAL FANS BY THE
MOTOR, MOTOR BASE, IMPELLER OR FLANGES.

Centrifugal fans are best lifted using straps attached to
structural base members of the fan. DO NOT LIFT
CENTRIFUGAL FANS BY THE FAN SHAFT, IMPELLER,
FLANGES OR INLET SUPPORTS.

Roof ventilators should be lifted by using straps attached
to lifting lugs or base only. Spreader bars should also be
used to avoid damage to the butterfly damper assembly or
the weatherhood. DO NOT LIFT ROOF VENTILATORS
BY THE BUTTERFLY DAMPER ASSEMBLY OR
WEATHERHOOD.

Centrifugal rotor assemblies (i.e. impeller and shaft
assemblies) have been designed to be supported by the
shaft, and should be lifted by slings around the shaft as
close as possible to the hub on each side of the impeller
(wheel). Slings should not press against the side plates of
the wheel as this may damage and distort the wheel. A
spreader bar should be used whenfifting the rotor assembly
(Figure 1). The wheel should never reston the side plates
or blades, nor should the rotor assembly be lifted by any
components of the fan wheel. To do so may damage the
rotor assembly and destroy the dynamic balance that is
necessary for low vibration operation. |If this balance is
destroyed, rebalancing of the rotor assembly willbe neces-
sary. Ifthe wheel and shaft have not been assembled, the
fan wheel may be lifted by a timber or wrapped bar of
sufficient strength passed through the hub. The finished
bore of the hub and the bearing surfaces of the shaft must
also be protected from damage.

\ /

Fig. 1 Correct use of spreader bar when
lifting centrifugal rotor assembly.




STORAGE
Iffan equipmentis notinstalledimmediately. fans should be
protected so as to remain dry at all times.

(1)  If temporary storage is necessary:

Store in adry area which is free of any vibration,
and protect from extremes and rapid changes in
humidity and temperature.

(A) Temperatures: between 50°F (10°C) and
120°F (49°C). '

(B) Maximum relative humidity: 60%.

(C) Shock or vibration: 2 mils displacement
maximum to prevent bearings from
brinelling. Exceeding this limit will require
vibrationdampeningmaterialunder the fan
equipment.

(2) If extended storage is necessary:

Motor bearings and fan bearings are to be
lubricated atthe time of placement into extended
storage. Motor shafts and fan shafts are to be
manually rotated every month and additional
lubricantadded, purging some of the lubricantin
the bearing cavity every six (6) months.
LUBRICANT IN THE BEARINGS IS TO BE
PURGED AT THE TIME OF REMOVAL FROM
STORAGE, ENSURING THAT AN AMPLE
SUPPLY OF FRESH LUBRICANT IS IN EACH
LUBRICANT CAVITY. LUBRICANT USED
MUST BE COMPATIBLE WITH THE
LUBRICANT ALREADY IN THE MOTOR AND
FAN BEARINGS.

Electric motors in storage may absorb moisture in their
windings which may result in a significantloss of insulation
resistance. When removed from storage the insulation
resistance of all motors shoU™d be checked in accordance
with the motor manufacturer'sinstructions orin accordance
with IEEE standard 43-1974 “IEEE Recommended Prac-
tice for Testing Insulation Resistance of Rotating Machin-
ery". Motors withinsufficient insulation resistance must be
cleaned anddriedin accordance with motor manufacturer's
instructions or IEEE standard 43-1974 to return the insula-
tion resistance to acceptable levels. THE APPLICATION
OF POWER TO AMOTOR WITH INSUFFICIENT INSU-
LATION RESISTANCE MAY RESULT IN DAMAGE TO
THE MOTOR OR DAMAGE TO OTHER EQUIPMENT.

On v-belt drive fans,belts should be checked at the time of
removal from storage for proper v-belt tension. Tighten
beltsif necessary (refertothe "V-BELT DRIVE INSTALLA-
TION" section on page 9 of this manual) .

When installing fan equipment after storage, follow the
instructions contained in the "INSTALLATION OF FAN
EQUIPMENT " and "OPERATION OF FAN EQUIPMENT"
appearing at pages 8 and pages 10 of this manual respec-
tively.

Storage records evidencing compliance with the above
requirements should be maintained by the purchaser.

INSTALLATION OF FAN EQUIPMENT

(1) Safe and smooth operation of the fan equipment
requires a proper foundation that is level, rigid, and
of sufficient structure and mass to support the
equipment. IT IS ALWAYS IMPERATIVE TO
CONSULT A QUALIFIED STRUCTURAL
ENGINEER IN ORDER TO DESIGN A PROPER
FOUNDATION.

A properly designed concrete base is the preferred
foundation. The concrete base mass should be a
minimum of four times that of the fan equipment
when the plan view area of the concrete base is no
more than twice the plan view area of the fan
equipment.

Steelplatforms orbases are good alternatives when
properly designed. Steel platforms must be braced
in all directions. Care must be taken to ensure that
the natural frequency of all steel base components
differs significantly from the rotating speed of the fan
and the driver. FAILURE TO HEED THIS GOOD
DESIGN PRACTICE MAY RESULT IN A RESO-
NANT CONDITION AND CONSEQUENT LIFE
THREATENING CATASTROPHIC STRUCTURAL
FAILURE.

Fans mounted off ground level should be rigidly
mounted to a structural pilatform and should be
placed as near as possible to, or over, a solid wall or
column (refer to paragraph one of this section).

Supports for suspended fans must be crossbraced
to prevent side sway.

(2) Fanequipment must be levelpriorto operation. Do
not twist or distort fan equipment. Shim fan support
points before tightening foundation bolts to help
ensure distortion does not occur.

(3)  Forroof mounted fans, place the fan curb panel on
the roof curb. Level and then anchor the unit to the
curb using lag screws, neoprene washers and flat
washers. DO NOT MOUNT UNSUPPORTED
STACKS ON THE FAN. STACKS MUST BE
INDEPENDENTLY MOUNTED TO THE ROOF.
Anchor independently mounted stacks with guy
wires to prevent side sway.




(4)  Ducts must be independently supported, and must
never be supported by the fan. Use flexible duct
connections wherever possible. The independent
mounting of stacks and ducts to the fan will ensure
that the fan will not be twisted or deformed with the
addition of external loads.

(5) Itis recommended that access doors be placed in
ductwork just ahead of the faninlet and just behind
the fan outlet for ease of inspection and mainte-
nance. IN ORDER TO AVOID EQUIPMENT DAM-
AGE AND PERSONAL INJURY ACCESS DOORS
IN A DUCT SYSTEM SHOULD BE SECURELY
CLOSEDANDSHOULDNEVERBEOPENEDWITH
THE FAN RUNNING.

(6)  Lubricate fan bearings in strict accordance with
bearing manufacturer's recommendations. Lubri-
cate bearings upon receipt of fan. Do not over-
lubricate. Bearings should be locked to the shaft.
Ensure thatlocking mechanisms on bearings arein
correct position and that locking mechanisms are
fastened before operation of fan.

(7)  Flexible couplings must be installed and maintained
in accordance with the coupling manufacturer's
instructions. Refer to fan submittal drawings for
details of drive arrangements and the general loca-
tion of the coupling halves on the fan and motor
shafts.

V-BELT DRIVE INSTALLATION

V-belt drive systems are the most common type of belt
systems used to drive fan equipment. Other types of belt
systems are used ("cog"”, belts etc.) but are not discussed
in this manual.

Proper alignment is essential to long fan bearing, driver
bearing, v-belt and sheave life. Ensure thatdriver and fan
shafts are parallel. The most common causes of misalign-
mentare nonparallel shafts and improperly located sheaves.
Where shafts are not parafiz], v-belts on one side are drawn
tighter and pull more than their share of the load. As a
result, these v-belts wear out faster, requiring the entire set
to be replaced before it has given maximum service. If the
sheaves are misaligned, v:belts will enter and ieave the
grooves at an angle, causing excessive v-belt and sheave
wear .

Shaft alignment can be checked by measuring the distance
between the shafts at two or more locations as shown in
Figure 2. If the distances are equal, the shafts are parallel.

Check the location of the sheaves on the shaft with a
straight edge or a length of string. If the sheaves are
properly aligned the string will touch them at the points
indicated by the arrows in Figure 3. Rotating each sheave
one-half (1/2) revolution will indicate if the sheave is
misaligned or the shaft is bent. Correct any causes of
misalignment.
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. determination.

Fig. 2 Determination of parallel shafts.

/ Straightedge

It sheaves are straight
and aligned the string or

e straightedge will touch
them simultaneously at
all four points indicated
by the arrows

Fig. 3 Sheave alignment.




ProperTension
(Slight Bow)

Fig. 4 Belt tension.

Always use matched v-belts and never mix new and used
v-belts on a drive. install v-belts correctly:

(i)

(if)

‘10—

Shorten the center distance between the
driven anddriver sheave so the v-belts can
be slipped into the sheave groove without
damage. Whilethev-belts are stillloose on
the drive, rotate the drive until all the slack
is on one side. Then increase the center
distance until the v-belts are snug (Figure
4). NOTE: Never “roll" or "pry" the v-belts
into the sheave grooves. Thiscandamage
the v-belt cords and lead to v-belt turnover,
short life, or actual breakage. Moreover, it
is both difficult and unsafe toinstall v-beits
this way. Keeptakeup rails, motor base, or
other means of center distance adjustment
free of dirt, rust, and grit. Lubricate adjust-
ing screws and slide rails as required.

Operate the drive arig fan a few minutes to
seat the v-belts in the sheave grooves
(operate the fan equipment only after fol-
lowing the procedure listed in the "Opera-
tion of Equipment” section of this manual).
Observetheoperationofthe drive underits
highest load condition (usually starting). A
slight bowing of the slack side of the drive
indicates proper tension. If the slack side
remains taughtduring peak load, the drive
is too tight. Excessive bowing or slippage
indicates insufficient tension. If the v-belts
squeal severely as the motor comes on or
at some subsequent peak load, they are
not tight enough to deliver the torque de-
manded by the fan. The fan should be
stopped and the v-belts tightened.

(i)

Check the tension on a new drive fre-
quently during the first day of operation by
observing the slack side span. After afew
days of operation the belts will seat them-
selves in the sheave grooves and it may
become necessary to readjust so that the
drive again shows a slight bow in the siack
side.

OPERATION OF FAN EQUIPMENT

(1)

(2)

(8)

Lock out all power sources.

Ensure that bearings are properly aligned
and lubricated with special attention to the
locking mechanisms. cleanliness, and pos-
sible corrosion. Bearings showing signs of
corrosion must be replaced prior to operation
of fan equipment.

Check set screws and keys (or taperlock hub
ifpresent)infanimpeller,andboltson cooling
wheel.

Check foundation bolts and other hardware
for tightness.

Ensure that the fan housing, ducts, etc,, are
free of foreign objects.

Ensure that all access doors are secure.

Check the impeller to inlet cone and impeller
to fanhousing clearance toensurethatthere
is no interference. Turn the impeller by hand,
ensuring that it rotates freely.

On belt drive fans, check sheave alignment
and v-belt tension (refer to the section en-
titted "V-BELT DRIVE INSTALLATION" on
page 9 of this manual).

Rt



(9)

(10)

(1)

(12)

(13)

(14)

If the fan is equipped with damper or variable
infet vane, close same to lessen starting load
on motor. Ensure any dampers or variable
inlet vanes furnished with the fan, or used in
conjunction with the fan, do not stick or bind.
If an automatic control mechanism is used to
operate the damper or variable inlet vane,
adjust the limits of travel of the automatic
control mechanism in accordance with the
control manufacturer's instructions to avoid
putting force on the damper or variable inlet
vane when it is fully opened or fully closed.

If the fan is driven By an electric motor, read
instructions of motor and starter manufac-
turer. Ensure that the motor and starter are
set up in compliance with the motor and
starter manufacturers' instructions prior to
any application of electric power. If the fan is
powered by some other form of driver, read
the manufacturer's instructions prior start-
up.

It the fan is equipped with water cooled
bearings turn on the water supply to the
bearings priorto starting the fan. Consultthe
water cooled bearing manufacturer’sinstruc-
tions.

If the fan is to handle a "hot gas" (i.e. a gas
with atemperature greater than 150°F {65°C))
itis imperative that the fan be subjectto only
a slow gradual rate of gas temperature
change, notto exceed a rate of 15°F/minute
(8°C/minute). When the fan is being put in
operation the temperature of the gas must
not rise at a rate greater than 15°F/minute
(8°C/minute). Never subjecta "cold" fanto a
"hot" gas stream. When the fan is being
taken out of operation the temperature of the
gas must not decline at a rate greater than
15°F/minute (8°C/minute), andwhenthe gas
temperature hag reached a level of 150°F
(65°C) or less it is imperative that the fan be
operated at this temperature for a period of
time sufficient to allow the entire fan structure
to reach an equilibrium temperature of 150°F
(65°C). Only when the entire fan structure
has reached an equilibrium temperature of
150°F (65°C) or less can the fan be shut off
and removed from operation. Failure to
follow these instructions may result in dam-
agetothefanequipment. NEVER EXCEED
THE MAXIMUM OPERATING TEMPERA-
TURE OR SPEED FOR WHICH THE FAN
WAS DESIGNED.

Connect the power source.
Fan impeller should always be stationary

prior to startup. Startup while fan impeller is
rotating backwards can cause damage.

(h5) Apply power to the driver momentarily (i.e.
“bump”) to check for proper rotation. Any
dampers or other air control devices in the
system should be at least partially closed
during starting periods to reduce power re-
quirements. Damper closure is particularly
important in the case of a fan designed for
high temperature operation being “run in" at
atemperature less than design temperature.

(16) Apply power to the driver and allow the fan to
come up to design speed. Turn off. Lookand
listen for any unusual noise or mechanical
actionwhilethe impeller is still spinning. Ifany
are noticed, lockout all power sources, locate
cause and correct.

(17) Lock out all power sources and recheck
tightness of all set screws, keys, foundation
bolts and any other hardware. The initia! start
up will tendto relieve their tightness and they
may require re-tightening.

(18) Reconnect all power sources.

(19) It is recommended that upon fan installation,
the operating vibration levels be checked to
ensure that the levels do not exceed the
levels indicated on the inspection sheets
shipped with the fan and/or the vibration
levels set forth in the “Vibration” section of
this manual.

Once it has been determined that the fan equipment is
operating satisfactorily, it should be operated, if practical,
for at least eight (8) continuous hours. Operation should be
monitored at least once each hour during this period.
Inspection should be made for any change of operation
during this period. Some bearings will have to "runin" and
will heat up during this period. The maximum bearing
temperature should not exceed 200°F (93°C). itis normal
for bearings lubricated withgrease to purge a small amount
of the grease through the bearing seals during run-in.

NOTE THAT ALL BOLTS, SETSCREWS AND V-BELTS
SHOULD BE RE-TIGHTENED AFTER TWO (2) DAYS OF
INITIAL OPERATION.

MAINTENANCE OF FANEQUIPMENT

BEFORE STARTING MAINTENANCE WORK ON FAN
EQUIPMENT LOCK MOTOR, LOCK DISCONNECT
SWITCH IN THE OFF POSITION, DE-ENERGIZE AND
DISCONNECTALLPOWERSOURCESTO THE MOTOR
AND TO ACCESSORY DEVICES. AND SECURE FAN
IMPELLER.

Bearings and Lubrication

Selectionof thecorrectfanbearinglubricantand lubrication
intervals depends on several factors. Extreme high or low
temperatures and dirty or damp surroundings are all con-
ditions that will create a requirement for more frequent
lubrication or special lubricants. READ THE BEARING



MANUFACTURER'S INSTRUCTIONS TO DETERMINE
THE TYPE AND FREQUENCY OfF BEARING LUBRICA-
TION REQUIRED.

THE MOTOR BEARINGS SHOULD BE LUBRICATED IN
ACCORDANCE WITH MOTOR MANUFACTURER'S LU-
BRICATIONINSTRUCTIONS AND RECOMMENDATIONS
SHOULD BE FOLLOWED CLOSELY.

Bearing failure may be caused by failure to lubricate as
often as required, use of an excessive quantity of {ubricant
or the use of incompatible lubricants. Excessive vibration,
especially if the bearing is not rotating, will also cause
bearings to fail. Bearings must:also be protected from
water and moisture to avoid internal corrosion.

Bearings are susceptible to damage from exposure to
excess shaft heat transfer which may occur when a fan
operating at a temperature greater than 200°F (93°C) is
shut down without a sufficient period of gradual tempera-
ture reduction. See section (12) of "Operation of Fan
Equipment” set forth on page 11 of this manual.

Bearing Replacement

Replacement of fan bearings should not be required for
many years if cared for strictly in accordance with bearing
manufacturer's instructions. The procedure used to re-
place fan bearings will vary depending on the type of fan
and the type of bearing. Itis impoctant that the replacement
of bearings be supervised or inspected by personnel
experienced in such work and equipment. Trained person-
nel are available from CML Northern and arrangements for
such supervision or inspection (at a fee) should be made
through your local CML Northern representative or at CML
Northern’s head office.

Variable Inlet Vane

Once a year, the variable inlet vane coverplate should be
removed and the moving parts re-packed with grease. The
lubrication interval should be increased where moisture or
particles are present in the airstream.

CAUTION: Where automatic control mechanisms are
used to operate the variablé frilet vane, care should be
taken tocorrectly adjust control mechanism stroke limits as
OVERTRAVEL MAY DAMAGE THE VARIABLE INLET
VANE OPERATING MECHANISM.

Motors

DONOTOPERATE THE MOTOR WITHOUT FIRSTREAD-
ING THE MOTOR MANUFACTURER'S INSTRUCTIONS.
OPERATE THEMOTORONLY INACCORDANCEWITH
THE INSTRUCTIONS.

The fundamental principle of electrical maintenance is to
KEEP THE MOTOR CLEAN AND DRY. This requires
periodic inspection of the motor. The frequency of the
inspections depends upon the type of motor, the service
and the motor manufacturer's instructions.

Periodic checks of voltage, frequency and current of a
motor while in operation are recommended. Such checks
ensure the correctness of frequency and voltage applied to
the motor and yield an indication of the fan load. Compari-
son of this data with previous data will give an indication of
the fan performance. Any serious deviations should be
investigated and corrected.

Spare Parts
Spare parts may be ordered through your CML Northern
sales office by providing the following information:

(1) Part name (e.g. impeller, shaft, motor, bear-
ing, etc).

(2) Fan Serial Number from the nameplate.

(3) If possible, the fan shaft diameter or bearing
size together with the fan class specified on
the nameplate.

DUE TO THE SMALL NUMBER OF PARTS REQUIRED,
SPAREPARTSLISTSARE NEITHERNECESSARYNOR
AVAILABLE.

Vibration

Avibration analyzer must be used to accurately determine
the level of fan vibration. Vibration readings should be
taken by personnelexperienced withvibrationanalysis and
vibration analysis equipment. Trained personnel are avail-
able from CML Northern, and arrangements for vibration
analysis (at a fee) may be made through your local CML
Northern representative orat CML Northern's head office.

The fan should ngt be operated unless the vibration
velocity of the fan is less than 0.20 inches per second.

If the vibration analyzer being used to measure vibration
levels will provide only vibration dispiacement readings
refer to Figure 5. Figure 5 is a graph used to determine
whether the vibration velocity of a fan is acceptable or
unacceptable if the vibration analyser is capable of meas-
uring only the vibration displacement. To utilize Figure 5
it is necessary to identify the following:

(1) the vibration displacement in mils
(where 1 mit is equal to 1/1000th of an
inch).

(2) the vibration frequency in cycles per
minute (generally takenas the fan speed
in rpm).

Find the vibration displacement on the left vertical axis of
Figure 5, and thevibration frequency on the horizontal axis.
DO NOT OPERATE THE FAN if the point of intersection of
these valuesliesintheregionlabelled"UNACCEPTABLE".
All points in the region labelled "UNACCEPTABLE" are
indicative of vibration velocities exceeding 0.20 inches per
second and corrective action must be taken to reduce the
vibration velocity belowthisvalue before the fanis returned
to normal operation.

12—
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VIBRATION DISPLACEMENT - MILS - PEAK-TO-PEAK
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FAN TROUBLE-SHOOTING CHART

PROBLOVS

PROBABLECAUSES

INSUFFICIENT
AIR FLOW

. duct elbows near fan inlet or outlet

. restricted fan iniet or outlet

. impeller rotating in wrong direction

. fan speed lower than design

. system resistance higher than design
. dampers shut

. faulty ductwork

. dirty or clogged filters and/or coils

. inlet or outlet screens clogged

EXCESSIVE
AIR FLOW

. systemresistance less than design
. fan speed too high

. filters not in place

. registers or grilles not installed

. improper damper adjustment

EXCESSIVE HORSEPOWER
DRAW

. fan speed higher than design

. gas density higher than design

. impeller rotating in wrong direction

. static pressure less than anticipated

. fan size or type not appropriate for application

EXCESSIVE
VIBRATION

. accumulated material on impeller

. worn or corroded impeller

. bent shaft

. impeller or sheaves loose on shaft
. motor out of balance

. impeller out of balance

. sheaves eccentric or out of balance
. bearing or drive misalignment

. mismatched belts

. belts too loose or too tight

. loose or worn bearings

. loose bearing bolts

. loose fan mounting bolts

. weak or resonant foundation

. foundation unlevel

. structures not crossbraced

. fan operating in unstable system condition

INOPERATIVE
FAN

. blown fuse

. broken belts

. loose sheave
. motor too small
. wrong voltage

14—



OTHER INSTRUCTIONS and LITERATURE

FAN EQUIPMENT SERIAL No. MAY CONTAIN COMPO-
NENTS MANUFACTURED BY MANUFACTURERS OTHER THAN CML NORTHERN.
SUCH MANUFACTURERS MAY HAVE FURNISHED INSTRUCTIONS AND/OR OTHER
LITERATURE CONCERNING THEIR COMPONENT. A LIST OF SUCH INSTRUCTIONS
AND/OR OTHER LITERATURE FORWARDED WITH FAN EQUIPMENT

SERIAL No. : IS GIVEN BELOW.

(1) CML NORTHERN BEARING LUBRICATION INSTRUCTIONS:

LUBRICATION INSTRUCTIONS FOR DOUBLE ROW SPHERICAL ROLLER
BEARINGS 22500 SERIES SPLIT PILLOW BLOCK.

LUBRICATION INSTRUCTIONS FOR SERIES 22400 SERIES DOUBLE ROW
SPHERICAL ROLLER BEARINGS.

LUBRICATION INSTRUCTIONS FOR 300 SERIES BALL BEARINGS.

LUBRICATION INSTRUCTIONS FOR 200 SERIES BALL BEARINGS.

JUO O

(2) BEARING MANUFACTURER'S INSTRUCTIONS:
(Es )
(3) MOTOR MANUFACTURER'S INSTRUCTIONS:

&) [

(4) COUPLING INSTRUCTIONS:

CML NORTHERN COUPLING INSTRUCTIONS (YES, ] (NO )
iy

COUPLING MANUFACTURER'S INSTRUCTIONS  (YES ) (NO )

(5) ACTUATOR/CONTROLLER MANUFACTURER'S INSTRUCTIONS:
YES (NO

(6) OTHER LITERATURE/INSTRUCTIONS:
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BULLETIN NO. B-33

— OPERATING INSTRUCTIONS AND PARTS LIST

PHOTOHELIC® PRESSURE SWITCH/GAGE*

2% —

22—

fm

} et mEumanc s
—

42 pia riance

r——:{ 0 »cmsmo—-l

i

@—:

Ort NG

}:oow——/ -F-JI—ABI—F2§ bom \lf

Figure 1 Series 3000 Photohelic*® Switch/Gage. g i
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The Photohelic® Switch/Gage is a most versatile,
precise pressure switch combined with the timeproven
Magnehelic® pressure gage. Available with one or two pho-
tocell actuated relays. Gage reading is unaffected by switch
operation. Easy to adjust set points with knob controls.
Applied pressure and switch set points are fully visible at all
times. Deadband is one pointer width - less than 1% of full
scale. Double-pole double-throw relays can be easily inter-
locked to provide variable deadband control. For positive,
negative or differential pressures as low as 0 to .25" water
column and as high as 0 to 20 psig full scale; set points as
low as .005" WC on .25" scale unit.

PHOTOHELIC SENSING - HOW IT WORKS

In a typical control application, the Photohelic switch/gage
controls between high and low pressure set points. When
pressure changes, reaching either set point pressure, the
light to the limiting photocell will be cut off by the helix-driv-
en light shield. The resulting photocell signal is electronical-
ly amplified to actuate its DPDT slave relay and switching
occurs. Dead band between make and break is 1% of full
scale or less - just enough to assure positive, chatter-free
operation.

*Patent No. 3,862,416

DWYER INSTRUMENTS, INC.
P.0. BOX 373 « MICHIGAN CITY, INDIANA 46360, U.S.A.

SPECIFICATIONS
1. Dimensions: 5” Diameter x 8 %" Length.
2. Weight: 4 Lbs. 12 oz.

Gage Bezel: 5" O.D. x 4" I.D. across gage face. Fits panel
Up to %’ thick; 4 %" diameter hole required. Optional, 120
MM.

4. Gage Connections: %" N.P.T.

5. Finish: Baked Dark Gray Epoxy Enamel.

6. Pressure Rating: 25 psig. (35 psig on 10, 15 and 20 psi
units). High pressure model for 80 psig is also available.

7. Ambient Temperature Range: 20 Deg. to 120 Deg. F
standard. Low temperature model available.

8. Standard Accessories: Two (2) brass %" N.P.T. to rubber
tubing adapters, two (2) %" N.P.T. pipe plugs, mounting
ring, snap ring and screws for flush panel mounting.
Instructions.

9. l.oad Relays: D.PD.T. for each set-point, 10 Amps, 117
V., 50, 60 Hz. A.C. resistive.

10. Power Required: 117 V., 50, 60 Hz. A.C., 5 watts aver-
age (220V. and 240V. units also available).

11. Conduit Opening: %” Conduit.

12. Accuracy: 2 percent of full scale (3% on -0 and 4% on
-00 Ranges) at 70 Deg. F.

13. For use with air or compatible gases only.

For repeated over-ranging or high cycle rates, refer to
factory.

Telephone 219/879-8000
Fax 219/872-9057 www.dwyer-inst.com

Lit-by-fax: 888/891-4963  e-mail: info@dwyer-inst.com
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Through Panel Mounting

INSTALLATION

Location: All parts of the Dwyer PHOTOHELIC® pres-
sure switch/gage are ruggedly constructed and will
stand a moderate amount of vibration, physical shock,
and handling. Normal care in handling and installation is
all that is required. In cases where instrument panel
vibration is severe, the panel should be spring mounted
or the amplifier-relay unit mounted remotely on a more
stable surface.

Select a location where the ambient temperature will not
exceed 120°F. Pneumatic pressure sensing lines may
be run any necessary distance. For example, 250 foot
sensing lines will not affect accuracy but will damp the
reading slightly. Do not restrict lines. If pulsating pres-
sure or vibration causes excessive pointer oscillation or
relay chatter, consult factory for additional, damping
means. See accessory Bulletin S-101 for fittings.

Avoid locating the front of the PHOTOHELIC®
switch/gage in sun light or other areas with high ambient
light levels. Bright light shining on the photocells can
cause false. actuation of the load relays. For such appli-
cations, specify optional Light Shield when ordering.

Position: The PHOTOHELIC® may be mounted as an
integral package or the amplifier-load relay assembly
and housing may be mounted remotely from the indicat-
ing gage-photocell unit. Extension cords with 7 pin plugs
and receptacles are available from Dwyer for intercon-
nection of the two units.

©Copyright 1989 Dwyer Instruments, Inc.

The unit may be mounted in any desired position, scale
vertical or horizontal, without affecting its accuracy, but
must be rezeroed if position should be changed from
horizontal to vertical or vice versa. The -0 and -00 mod-
els must be mounted with the scale vertical.

Mounting: The PHOTOHELIC® is normally mounted
before making electrical connections, as the electrical
enclosure is independent of the mounting means and
may be removed at any time.

A. Panel Mounting: Normal mounting is flush or

through panel as shown in Fig. 2. Be sure to allow
4 %" extra space behind the unit for electrical
enclosure removal. Make a single 4 %" diameter hole
in the panel. Insert the entire PHOTOHELIC® unit
from the front, then slip on the mounting ring and
snap ring from the rear. Seat the snap ring in its
groove, back up the mounting ring against snap ring
and tighten the four (4) 2" No. 6-32 clamp screws
provided. If behind panel space is critical, the ampli
fier-relay unit can be mounted remotely. See the
Remote-Relay Mounting Instructions for details.

‘For convenience, this hole can e made with Model 730E, 120 MM

chassis punch manufactured by Greenlee Tool Co. Contact your
machine too! distributor. Not available from Dwyer Instruments.

Litho in USA 3/89
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B. Gage Mountings with Relays Remote: Where it is
desirable to mount the amplifier-relay unit separate from
the gage-photocell unit, the gage may be mounted
either as shown in Fig. 2 (except less amplifier-relay por-
tion) or surface mounted as shown in Fig. 3A. Use the
layout shown in Fig. 3B to locate holes. The complete
package cannot be surface mounted.

Remote
Amplifier-Relay Unit

o 3 e N
\/ I

A
Surface Mounting A
8
THREE a,ﬂoN Hole Layout
HOLES AT 120°
su:w:e WG, i

Figure 4

I
i

m Dk, HOLE 4. Pneumatic Connections & Zeroing: After installation
u.v-n-L_ mm"m"” but before making pressure connections, set the indi-
) cating pointer exactly on the zero mark, using the zero

adjust screw located at the bottom of the front cover.

Note that this adjustment can only be made with the

high and low pressure taps both open to atmosphere.

e Connect the high and low pressure taps to positive,

negative, or differential pressure sensing points. Use %"

B diameter metal or other instrument tubing and %" N.P.T.

Hole Layout (Front) adapters at the Dwyer PHOTOHELIC® pressure switch

gage. Adapters for rubber or soft plastic tubing are fur-

nished with the instrument for use where this type of
connection is preferred.

If the PHOTOHELIC® is not used to sense differential

pressure, one of the pressure taps must be left open to

atmosphere. This will allow the reference pressure to

enter. In this case, installation of a Dwyer No. A-331

Additional mounting information for special require- Filter Plug or similar fitting in the reference pressure tap

ments is available from the factory. is recommended to reduce the possibility of dust enter-
ing the instrument.

Figure 3

C. Remote Relays Mounting: The amplifier - relay unit
may be mounted remotely as shown in Fig. 4A. Use the
hole layout as shown in Fig. 4B for this option.

NOTE: If the Photohelic switch/gage is over pressured, pointer may
“jump” from full scale back to zero and remain there until the excess
pressure condition is relieved. Users should be aware of possible false
zero pressure indications under this condition.
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ELECTRICAL CONNECTIONS

1.

Cover: The amplifier-relay unit has an easy to remove
housing. Remove the three (3) screws as shown in Fig.
5 and slide the housing off. Make all the electrical con-
nections before reinstaliing and refastening the housing.

Conduit: Electrical access to the connection box por-
tion of the relay housing is b{/ bottom opening for#” con-
duit. Use of flexible conduit is recommended. It should
be supported from the panel or other suitable surface to
prevent the wiring system from exerting undue strain on
the instrument. See Fig. 5.

.

Cover Mounting Screwa

lex{ble Conduit

Support Conduit
From Panel

Figure 5
Mounting Details

3. Terminal or Connection Board Layout: In Fig. 6,

“Terminal Board,” Section A contains the connections
for the load or slave relay actuated by the high or right
set-point photocell. This relay is a double pole, double
throw type. The two top connections are normally
closed, the two middle connections are normally open,
and the bottom connections are the common pair. The
relay is in its normal or De-Energized position when
pressure is below the right hand set-point.

Section D is exactly the same as Section A except that
its load or slave relay is controlled by the low or left set-
point. The De-Energized position is below the left hand
pointer set-point.

Section B contains the external connections to the
holding coil circuit for the high or right set-point relay and
Section C contains similar connections for the low or left
set-point relay. The function and use of these connec-
tions varies somewhat depending on the circuit style of
the instrument. See paragraphs 5 and 6 for details.

Section B

AN BIE

PR EEEIE

o] elojeo] e
2

Section C

Section A Section D

CAUTION: Do not apply electrical current
to terminais in sections B and C.

Figure 6
Terminal Board



Section E contains the power connections for the con-
trol unit transformer primary. The transformer in turn
supplies reduced voltage power for the light bulb, photo-
cells, amplifier unit, and load relay pull in and holding
coils. Connections must always be made to this section
in order to put the unit in operation. Standard units are
designed for 117 V.A.C. input to the transformer. Special
units are also available for other voltages.

Separate Ground Wire attachment is provided for by a
No. 6-32 screw on the mounting bracket near the con-
duit opening. An additional ground wire connection is
located on the side of the gage body for use when the
amplifier-relay unit is mounted remotely.

Single Set-Point instruments are furnished with the
right or high set-point components and circuitry in place.
These are connected to Sections A and B of the termi-
nal board. The left or low set-pointcomponents are omit-
ted.

Circuit Style: The PHOTOHELIC® is available with sev-
eral factory installed optional internal circuits. They are
identified as to style by a label shown in Fig. 7. This label
is mounted prominently on the terminal board of each
instrument. The letter H denotes a circuit in which the
relay can be made to latch or remain energized after
pressure increase to its set-point.

PHOTOHELIC®
creur ()

SeRIAL ()

PATENT 3,662,416

Figure 7
Circuit Label

The letter L denotes a circuit in which the relay can be
made to latch or remain de-energized after pressure
decrease to its set-point. Two letters are required to fully
identify a dual setpoint unit. Thus, circuit style HH, which
is standard, is a dual set-point circuit which has provi-
sions for latching on pressure increase to either set-
point. Single relay units are identified by the letters SR
followed by H for the standard unit or L for the special
low latch unit. Units for use with other than standard 117
VAC will be so indicated on the label.
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5. Dual Set Point Automatic Reset: Circuit Style HH is

used for simple on-off switching applications. To place in
service, connect load circuits to the appropriate termi-
nals in Section A (Fig. 6) for the right set-point and
Section D for the left setpoint. Note that the N.O. con-
tacts are open when the gage pressure pointer is to the
left of the set-point pointers. No connections are neces-
sary in Sections B and C. Make external ground con-
nections as required and connect power to Section E for
the control unit. To use circuit style LL for automatic
reset, a jumper wire must be installed between the
upper and lower terminals in sections B and/or C.

Dual Set Point Manual Reset: Circuit Style HH may
also be used for manual reset applications where it is
desired to have maintained contact on either relay fol-
lowing pressure increase above its set-point. Load or
signal connections are made to the appropriate termi-
nals in Sections A and D (as in paragraph 5 above).
Connect terminals in Sections B and C through normal-
ly closed switches or push buttons as shown in Fig. 8.
Use of “dry-circuit” type switches such as Dwyer Part
No. A-601 with paladium, gold, etc. or rotary wiping
action type contacts is recommended. Make external
ground connections as required and connect power to
Section E for the control unit.

Circuit style LL is used for manual reset applications
which require that contact be maintained following pres-
sure decrease below the set-point. Load connections
are made to the appropriate terminals in Sections A and
D. A normally open type manual reset switch such as
Dwyer Part No. A-601 is connected to the terminals in
sections B and C. The circuit must be “armed” by
momentarily closing the switch while the black pointer is
to the right of the set-point. From that point on, the cir-
cuit will latch on pressure decrease below the set-point
and remain latched on pressure increase until manually
reset with the optional switch.

Reset Reset
N

CAUTION: Do not apply eiectrical current
to terminals in sections B and C.

Figure 8
Manual Reset with Circuit HH
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7.

10.

11,

Dual Set Point Automatic and Manual Reset
Combinations: Circuit style HH may be used with either
set-point wired and operating as in paragraph 5 above and
other set-point wired and operating as in paragraph 6.

High Low Limit Control - Dual Set-Point: Circuit Style
HH may be used to control fans, dampers, pumps, etc.,
between the set-points 'of a PHOTOHELIC® To
accomplish this, use one set-point relay to reset the
other as shown in the wiring diagram Fig. 9. In this
typical application, the load (for instance a fan) would be
connected to the N.C. contacts of the right set-point
relay, Section A (Fig. 6). On pressure rise to the right
set-point, its relay would pull in and hold even though

pressure might then fall below that set-point. If the

pressure continued to fall to the left set-point, its relay
would automatically be DE-ENERGIZED, return to its
normal position and in so doing, open the holding coil
circuit from Section B (Fig. 6). The right set-point relay
would thus be reset and the cycle could repeat.

Dual Set-Point Special Purpose Circuits: Circuit Style
LL may be used where manual reset following
maintained contact on pressure decrease to either set-
point is desired. Circuit Styles HL and LH are
combination units. For special combinations of features,
special units, and detailed instructions regarding their
use, consult the factory.

Single Set-Point PHOTOHELIC® The single set-point
PHOTOHELIC?® is furnished with the right set-point only.
Terminals in Section A and B (Fig. 6) are connected to
this relay. Circuit Style SRH is wired for automatic reset
as in paragraph 5 above. Manual reset is accomplished
by adding a normally closed reset switch or push button
to the circuit as described in paragraph 6 above.

Single Set-Point Special: Manual reset after actuation
on failing pressure can be obtained by using Circuit
Style SRL. Consult the factory for special units and
detailed instructions regarding their use.

Reset Jumpers

1/6 Hp*

117 Vobt
toad

117 Yolt Line

*Note: For larger motors, use t he Photohelic®
in & maintained contact, 117 Volt Control or
Push Button Circuit of the motor starter.

Figure 9
High-Low Limit Control
(Circuit HH)

12. Placing In Service: In normal operation each relay is
de-energized when the pressure applied to the
instrument is below its set-point. An exception occurs
when the PHOTOHELIC? is put in service or plugged in.
Because of the fraction of a second required by the light
bulb to reach full brightness, the right relay will energize
momentarily on plug in. In the case of a high latching
application, the right circuit may have to be reset before
normal operation can be established. In applications
where momentary energization is objectionable, it can
be eliminated by incorporating a time delay relay into the
connecting circuitry. Special low-latching units will
ordinarily have to be reset before placing on the line in
normal operation.

MAINTENANCE AND SERVICE

Dwyer PHOTOHELIC® Switch/Gages are precision
instruments, expertly assembled and calibrated at the
factory. They require no lubrication or periodic servicing. If
the interior is protected from dust, dirt, corrosive gases and
fluids, years of trouble-free service may be expected. Zero
adjustment should be checked and reset occasionally to
maintain accuracy. Any repairs necessary to either the
Dwyer Magnehelic® pressure gage or the electronic
components should be performed by a trained instrument
mechanic. In most cases, this is best accomplished by
returning the complete PHOTOHELIC® Switch/Gage to the
Dwyer factory.
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SERIES 3000

PHOTOHELIC®
PRESSURE SWITCH/GAGE

MODELS AND RANGES

Dual Scale Air Velocity Units®
Range, v
Zero Range, Range,
Range, ) Center Range, Air Zero Minor
Model | Inches | Minor Inches Inches | Velocity Model CM of Model Center Div.
Number | of Water | Div. of Water of Water FPM Number Water Number pascals | pascals
==
3000-15CM 0-15 3300-250Pa | 125-0-125
3000-00 0- .25 005 3000-00AV 0-.25 300-2000
3000-20CM 0-20 50 M 3300-500Pa | 250-0-250
3000-0 | 0- 50 01 3000-0AV 0-.50 [ 500-2800 M 3000-25CM | 0-25 50 —
3000-50CM 0-50 1.0 i
" 3001-AV 0-1.0 | 500- 4000 Minor
3001 0-1.0 02 3504 402 44 300080cM | 080 | 20 Range Div.
-0- ; ! H 3 Kilo- ilo-
o b 53 3310 5-0-5 20 3002-AV 0-20 |1000-5600 M 3000-100cM | 0-100 | 20 ilo Kilo
3000-150CM | 0150 | 5.0 g5, ) pavels
- . " 3010-AV 0-10  |2000-12500 J
= ‘ *for use with pitot tube 3000-200CM | 0-200 50
- 2% " 3000-250cM | 0-250 | 50 3000-1kPa
’ ) 3000-300CM 3000-1.5kPa
3005 0-5.0 .10 3000-2kPa
3006 0-6.0 20 Model RBne 3000-3kPa
N Number Water MM 3
3008 0-8.0 20 N 1o 3000-4kPA
¢ ¥ Center Minor Jo00ckp
Model cMof | Div. -SkPa
3010 0-10 20 3201 01 02 3000-6MM 0-6 20 Number | Water T
| E——— ——
3015 0-15 50 3202 0-2 3000-10MM 0-10 .50
! 05 —— 200 3000-10kPa
3020 0-20 50 3203 0-3 .10 3000-25MM | 025 50 W 3300-100M | 505 20 [l 3000-15kPa
o | ek - 5 a4 - 3000-50MM 0-50 1.0 3300-30CM 3000-20kPa
| 3000-80MM 0-80 20 2
3030 | 030 1.0 3205 0-5 10 3000-25kPa
! 3000-100MM | 0-100 20 3000-30kPa
3040 0-40 1.0 3210* 0-10 20
. Minor
3050 0-50 1.0 3215 0-15 50 Model Range, | Div. N
X Number Pascals | Pascals ange,
3060 060 | 20 3220 020 50 Range,  — Ze0 Minor
. Zero enier Div.
60 il 25 3230 0-30 1.0 P & Minor 3000-60Pa 0-60 Kilo- Kilo-
*MP option std. Model MM of Div. 3000-125Pa 0-125 pascals
3100 0-100 20 “*HP option std. Number Water MM 3000-250pa 0-250 '
. 3000-500Pa | 0-500 3300-1kPa
3150 0150 | 5.0 3300-20MM | 10-0-10 50 3000-750Pa | 0-750 | 250 [ 3300-3kPa
m—— | =

Note: The Photohelic® pressure switch/gage may be used in an Underwriters
Laboratories approved industrial control panel if the usage conforms to U/L
specifications for the acceptance of unlisted components.



PHOTOHELIC® PRESSURE-SWITCH/GAGE

SERIES NO. 3000
EXPLODED VIEW o
13

P
Figure 10
1. Photohelic® Gage Body & Sensor Assembly. 10. Flange Plate and Bracket Assembly with Circuit Board
2. Cover, Knob and Zero Adjust Assembly. Mounting Screws.
3. Cover “0" Ring Seal. 11. Lock Washer.
4. Bezel. 12.% N.P.T. Mounting Nut.
5. Mounting Ring. 13. Amplifier-Relay Circuit Assembly.
6. Snap Ring (Mounting). 14. Wiring Harness and Receptacle.
7. Clamp S-crews (Mounting). 15. Retainer.
8. % N.PT. to Rubber Tubing Adapter (No. A-339). 16. Gasket, Flange Plate to Amplifier-Relay Unit Housing.
9. % N.PT. Mounting Studs. 17. Amplifier-Relay Unit Housing with Mounting Screws.

When corresponding with the factory regarding Photohelic®
switch/gage problems, refer to the call-out numbers in this
view. Be sure to include range, single or double circuit and cir-
cuit style letters where required. Field repair is not recom-
mended; contact the factory for service information.
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