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GRIT COLLECTOR



SCHLOSS ENGINEERED EQUIPMENT, INC.
TYPE "CPT" GRIT COLLECTOR
STORAGE OF EQUIPMENT
If the equipment is to be stored or is otherwise out of use for more than 30 days, the
following precautions must be taken to protect against corrosion and assure operating

readiness.

FAILURE TO COMPLY WITH THESE INSTRUCTIONS WILL VOID ANY FACTORY
WARRANTY!

General Storage Precautions

1. Always store controls and drive equipment in normal operating position.

2. if possible, store controls and drives indoors in a dry, well-ventilated place with a
relatively constant temperature.

3. When controls and drive equipment are not installed, but must be outdoors:

a. Use wooden blocks to elevate above ground, arranged for even and firm
support. Shipping crates or skids may be used. Make certain storage
area is not where water can collect.

b. Use protective covers, but allow for adequate ventilation.

C. When possible, store in a shaded area protected against wind and out of
the way of moving equipment.

4. Apply a corrosion inhibitive agent to all unpainted metal surfaces, such as
shafting. For short storage periods, a coat of oil is sufficient.

Short Term Storage

If the equipment is installed, but will not be operating for a period of up to one month,
leave the power connected. Operate the equipment for about five minutes once a week
to lubricate all running surfaces.

If the equipment will be stored less than one month, including transit time, no special
precautions are required.



SCHLOSS ENGINEERED EQUIPMENT, INC.

TYPE "CPT" GRIT COLLECTOR

STORAGE OF EQUIPMENT (cont'd)

Long Term Storage

Mechanical Equipment

The following precautions cover shutdown periods exceeding one month.

When power is available:

Lubricate all equipment, and then operate for about five minutes or at least one
complete cycle once each week. Follow ali recommended [ubrication and maintenance
instructions.

When power is not available:

Fill the reducer housings with clean oil to the maximum level. It is recommended that a
rust inhibitive agent be added. Fill all reducer housings as some reducers have more
than one. Cover seals, chains and guides with heavy grease. Cover breather caps with
tape. Cover the equipment, but allow adequate ventilation.

Once each month open drain plugs to remove any water and verify the oil is at the
maximum level. Check all greased items, add grease if needed. Turn reducer over
several times by hand.

After six months, drain all oil from gearboxes, and refilt per the lubrication instructions.
Lubricate all greased bearings.

Structural

Inspect painted surfaces for deterioration of paint. Touch up surfaces as needed.



SCHLOSS ENGINEERED EQUIPMENT, INC.
TYPE "CPT" GRIT COLLECTOR
INSTALLATION INSTRUCTIONS

it is very important to properly install the grit collector in order to help provide an
installation that will operate for many years. The order of installation is as follows:

1. Site Preparation:
Clean the area around where the grit collector is to be installed. Roughen
concrete where grout is required in order to provide a good bond between the
concrete and grout,

2. Unloading and Handling:
Take extra care in unloading and handling the equipment. Keep the equipment
clean and dry. Use proper slings and rigging when handling heavy pieces of
equipment. Become familiar with the parts and assemblies as shown on the
general arrangement drawing. DO NOT PUT SLING OR CABLE AROUND THE
TURBINE SHAFT AND LIFT as this may bend the shaft or damage the bearings.

3. Centerlines and Work Points:
Establish and scribe centerlines and work points for various parts of the
equipment.

4, Install Grit Collector:

The grit collector is normally shipped without the turbine shaft and paddle
assembly mounted in the speed reducer. Upon assembly, coat the shaft with
grease, grease the bore of the reducer, and insert the key into the shaft.
Remove the dust cap from the topside of the reducer. Visual inspection will
show a retainer washer and bolt. These items would be used only if the end of
drive shaft is drilled and tapped. If the end of drive shaft is drilled and tapped,
then remove the retainer washer and bolt by removing the ‘C’-clip inside the
hollow shaft of the reducer. Insert the shaft into and through the speed reducer
hollow shaft bore. Then secure the retaining collar in the machined notch at the
upper end of the shaft. Once the equipment is properly located, secure the
base with anchor bolts. Level the equipment, be sure that the turbine shaft is
plumb in both north-south and east-west directions and tighten the anchors.

5. Lubrication:
Verify that the reducer is filled with oil. THIS MUST BE DONE PRIOR TO ANY
OPERATION OF THE MOTOR, INCLUDING JOGGING.

Note: After the first thirty days, drain the oil in the gear reducer then flush and
refill with the proper grade of lubricant per the Manufacturer's Instructions.



SCHLOSS ENGINEERED EQUIPMENT, INC.

TYPE "CPT" GRIT COLLECTOR

INSTALLATION INSTRUCTIONS (cont'd)

Test Run:

Inspect and properly tighten all bolts and fasteners. Check that all parts are
properly lubricated. Remove any debris from the tank and check for any objects
that may block rotation of the paddles. Verify proper rotation of the turbine. The
correct direction is that which will cause the water to be pumped upwards. Jog
the turbine through several rotations before test running. Carefully listen for any
unusual noises. Make any required adjustments only after LOCKING OUT THE
MOTOR. Be careful at all times. Replace any guard that may have been
removed for the test run.

Retighten all fasteners after several hours of test running. Again, remember to
LOCK OUT THE DRIVE MOTOR before doing any work on the collector.
Retighten the fasteners again in one month, six months (or sooner, if required)
and as required thereafter.

KEEP_HANDS, FEET AND ALL PARTS OF THE BODY, CLOTHING, AND
TOOLS OUT OF THE GRIT COLLECTOR. SERIOUS OR FATAL INJURY CAN
OCCUR IN AN INSTANT.

Grouting:

After the grit collector has run for twenty-four hours, verify plumb, level and
alignment. The grouting may then be done. Make any final adjustments to the
components that are to be grouted. It is recommended that a premixed non-
shrinking grout be used. Grout per grout manufacturer’s instructions.



SCHLOSS ENGINEERED EQUIPMENT, INC.
TYPE "CPT" GRIT COLLECTOR

START-UP AND SHUTDOWN PROCEDURES

After the equipment has been installed and adjusted in accordance to the installation
instructions, the equipment is ready for start-up. Before starting the equipment, it is
important that all lubrication procedures have been followed, reducers have been filled
to the proper level with oil and all grease fittings have been properly greased. Remove
any tools or other materials that may biock proper operation of the equipment. Any
safety guards that have been removed should be returned.

Check the power to the motors for the proper voltage. Once the precautions above
have been completed, the drive motor can be started. Read and compare the
amperage draw on each motor leg with the motor nameplate data. Carefully check the
equipment through several cycles for proper operation. If there is any malfunction of
the equipment, check the trouble-shooting guide or consult Schloss Engineered
Equipment, Inc.

The equipment can be shut down at any time by turning the Hand-Off-Auto selector
switch to "off" or turning the disconnect swiich to the "off" position. The procedure may
he different depending on the electrical controls furnished. For extended shutdown
procedures, see the section on storage of equipment.



SCHLOSS ENGINEERED EQUIPMENT, INC.
TYPE "CPT" GRIT COLLECTOR

OPERATION INSTRUCTIONS

Function:

The Schloss Engineered Equipment, Inc. Type "CPT" Grit Collector is designed to
remove the specified grit size or larger sized particles from the flow of sewage passing
through the chamber. This process is accomplished by controlling the retention time
(surface loading rate), water velocities and directions in the tank. Often, the settled grit
contains larger organic particles that settle at the same velocity as the more dense grit
particles, and consequently the settied grit from the tank underflow is pumped to a grit
separation device, such as the Schloss 128SW-CL for enhanced removal of the
putrescible.

Process:
The screened sewage flow is directed into the collector, where settlement occurs. The
surface area of the water governs this seftlement, the retention time (surface loading
rate) in the tank, and the water velocity and direction.
The most effective performance is usually obtained with the water velocity entering the
tank at a speed of 1.25 {o 1.5 feet per second. In addition, the turbine diameter can be
adjusted to optimize grit collection and removal.

Resulis:

Heavy, inorganic grit is settled and removed. It is then pumped to a grit separation
device, or classifier to wash and dewater it.



SCHLOSS ENGINEERED EQUIPMENT, INC.
TYPE "CPT" GRIT COLLECTOR

SAFETY, LUBRICATION AND MAINTENANCE INSTRUCTIONS

Introduction

A regular maintenance program will help provide long, dependable service. Please
refer to the Manufacturer's Data included in later sections of this manual for complete
instructions on the lubrication and maintenance of the individual components.

Frequencies listed are for normal operation and conditions. Adjust as required to suit
actual service conditions.

An approved equal may substitute specified lubricants. Consult your fubricant supplier
for recommendations.

Check nameplates on the drive unit and bearings for correct lubrication.

Note: After the first thirty days of operation, drain the oil in the gear, then
flush and refill with the proper grade of lubricant per the
Manufacturer's Instructions.

Safety

1. Follow all instructions. Learning about the equipment will help make the equipment
easier and safer {o operate.

2. ALWAYS LOCK OUT THE DRIVE BEFORE WORKING ON THE EQUIPMENT. All
guards must be in place before operating the equipment.

3. We recommend that handrails, toe plates, warning signs, and cover plates be
installed at all times during equipment operation.

4. KEEP HANDS, FEET, AND ALL PARTS OF THE BODY, CLOTHING, AND TOOLS
OUT OF THE GRIT COLLECTOR. SERIOUS OR FATAL INJURY CAN OCCUR
IN AN INSTANT.




SCHLOSS ENGINEERED EQUIPMENT, INC.

TYPE "CPT" GRIT COLLECTOR

SAFETY, LUBRICATION AND MAINTENANCE INSTRUCTIONS (cont'd)

Lubrication Schedule

The following lubrication schedule is applicable only after the lubrication required during
the initial equipment break-in period has been performed. ALWAYS LOCK OUT THE
DRIVE before performing any lubrication or maintenance on this equipment.

Equipment

Reducer/grease
lubricated seals
(If provided)

Reducer/Qil

Motor Bearings

Lubricant

#2 Grease

* | ubricate unit
per Manufacturer's
Recommendations

Lubricate unit
per Manufacturer's

Recommendations.

Frequency

Semi-Annually

Semi-Annually
or 2500 hrs

Annually

* Gear Oil Specification is dependent upon the type of reducer and the actual operating
conditions. Heavier oil is normally required during the summer months.



SCHLOSS ENGINEERED EQUIPMENT, INC.

TYPE "CPT" GRIT COLLECTOR

SAFETY, LUBRICATION AND MAINTENANCE INSTRUCTIONS {(cont'd}

Maintenance and Inspection

The following maintenance schedule is applicable only after all maintenance required
during the initial equipment break-in period has been performed. Refer to
Manufacturer's Data for break-in maintenance instructions. ALWAYS LOCK OUT THE
DRIVE before performing any lubrication or maintenance on this equipment.

Equipment Procedure Frequency
All Components Visual inspection of Daily
all parts to observe
condition.
Reducer Check oil level and Monthly
breather.
Bolts & Fasteners Check for looseness; Monthly

Re-tighten as required.

Turbine Blade Check for wear Semi-Annually
All Components Check all parts; Semi-Annually
clean or replace or Annually

worn or damaged parts.
Touch up any nicks
or scratches in paint.



SCHLOSS ENGINEERED EQUIPMENT, INC.
TYPE "CPT" GRIT COLLECTOR

TROUBLESHOOTING GUIDE

The following list of equipment and operational problems and their probable cause is
provided to guide the experienced operator in simple troubleshooting. More involved
troubleshooting may require a telephone call directly to Schloss Engineered Equipment,
Inc. Always perform troubleshooting in a logical, orderly manner. Remember, isolation
is the key to successful troubleshooting. No troubleshooting guide can have answers to
alt the problems that may arise. Answers to some problems will only come through
experience. ALWAYS LOCK OUT THE DRIVE WHEN REQUIRED.

A,

1.

Equipment Problems:

Motor will not start: Check power source for wiring overloads, interlocks, etc.
If an overload is encountered, carefully check equipment for jamming before
resetting.

Motor overheats: Check for overloading conditions. Check actual voltage and
amperage draw against motor nameplate and heater ratings.

Motor producing unusual noise: Check bearings for proper lubrication.

Oil leaks around the drive reducer: Check to see that the fill, drain and
breather are in the correct location. Check breather according to Manufacturer's
Instructions.

Reducer wobbles: Check turbine shaft for straightness. Check all fasteners for
proper tightness. Check that all turbine blades are set at the same diameter.
Check that no rags are caught on the blades. Clean as necessary.

Reducer overheats: Check for quality, type and quantity of oil. Refer to
Manufacturer's Instructions.

Drive reducer producing unusual noise and vibrations: Refer to
Manufacturer's Instructions as this may indicate a serious condition requiring
immediate attention. Check turbine blades for damage or looseness.

Excessive and oversized grit are reporting to the clarifiers: Water velocity in
the tank is too high. At some very high flows, it may be necessary to halt the
turbine rotation. The turbine diameter may be adjusted, however, it is suggested
that the SEE engineering department be contacted if this is required.



GRIT WASHER



SCHLOSS ENGINEERED EQUIPMENT, INC.
TYPE "SW-CL" GRIT CLASSIFIER/WASHER
STORAGE OF EQUIPMENT

If the equipment is either stored or out of use for more than 30 days, precautions must
be taken to protect against corrosion in order to assure operating readiness.

FAILURE TO COMPLY WITH THESE INSTRUCTIONS WILL VOID ANY FACTORY
WARRANTY!

General Storage Precautions

1. Always store drive equipment in hormal operating position.

2. If possible, store drives indoors in a dry, well - ventilated place with a relatively
constant temperature.

3. When drive equipment is not installed, but must be outdoors:
a. Use wooden blocks to elevate above ground, arranged for even and firm

support. Shipping crates or skids may be used. Make certain storage
area is not where water can collect.

b. Use protective covers, but allow for adequate ventilation.

C. When possible, store in a shaded area protected against wind and out of
the way of moving equipment.

4, Apply a corrosion inhibitive agent to all unpainted metal surfaces, such as
shafting. For short storage periods, a coat of oil is sufficient.

Short Term Storage

If the equipment is installed, but will not be in operation for up to one month, leave the
power connected. Operate the equipment for about five minutes once a week to
lubricate all running surfaces.

If the equipment will be stored less than one month, including transit time, no special
precautions are required.



SCHLOSS ENGINEERED EQUIPMENT, INC,

TYPE "SW-CL" GRIT CLASSIFIER/WASHER

STORAGE OF EQUIPMENT (cont'd)

Long Term Storage

Mechanical Equipment

The following precautions cover shutdown pericds that exceed one month.

When power is available:
All equipment should be lubricated and then operated for about five minutes or at least

one complete cycle once each week. Follow all recommended lubrication and
maintenance instructions.

When power is not available:

Fill the reducer housings with clean oil to the maximum level. It is recommended that a
rust inhibitive agent be added. Some reducers have more than one housing so all
housings should be filled. Cover seals, chains and guides with heavy grease. Cover
breather caps with tape. Cover the equipment, but allow for adequate ventilation.

Once each month open drain plugs to remove any water and verify the oil is at the
maximum level. Check all greased items, add grease if needed. Turn reducer over
several times by hand.

After six months, drain all oil from gearboxes, and refill per the lubrication instructions.
Lubricate ali greased bearings.

Structural

Inspect painted surfaces for deterioration of paint. Touch up surfaces as needed.



SCHLOSS ENGINEERED EQUIPMENT, INC.
TYPE "SW-CL" GRIT CLASSIFIER/WASHER

INSTALLATION INSTRUCTIONS

It is very important that the grit classifier be instalied properly in order to help provide
the user with an installation that will operate for many years. The order of installation
should be as follows:

1.

Site Preparation:

Clean the area around where the grit classifier is to be installed. Roughen
concrete where grout is required in order to provide a good bond between the
concrete and grout.

Unloading and Handling:

Take extra care in unloading and handling the equipment. Keep the equipment
clean and dry. Use proper slings and rigging when handling heavy pieces of
equipment. Become familiar with the parts and assemblies as shown on the
general arrangement drawing. DO NOT PUT SLING OR CABLE AROUND THE
SPIRAL AND LIFT as this may bend the screw or damage the bearings.

Centerlines and Work Points:
Establish and scribe centerlines and work points for various parts of the
equipment.

Install Grit Classifier:

The grit classifier is normally shipped as a complete unit. Once the equipment is
properly located, secure it with anchor bolts located at the end and on the
support stand. Level the equipment and tighten the anchors.

Install Lifting Mechanism: (If applicable)
Install lifting mechanism as indicated on the general arrangement drawing.

Install Cyclone: :
Install cyclone as indicated on the general arrangement drawing.

Lubrication:

Verify that the lower bearing assembly and the reducer are filled with oil. The
lower bearing assembly is filled with oil during fabrication of the unit and normally
does not require refilling. However, if it appears that cil has been leaking from
the assembly, it must be removed from the unit and refilled. The reason for the
leakage must be determined and repaired. THIS MUST BE DONE PRIOR TO
ANY OPERATION OF THE MOTOR, INCLUDING JOGGING.




SCHLOSS ENGINEERED EQUIPMENT, INC.

TYPE "SW-CL" GRIT CLASSIFIER/WASHER

INSTALLATION INSTRUCTIONS {cont'd)

Note: After the first thirty days, the oil in the gear reducer needs to be

drained, flushed, and refilled with the proper grade of lubricant per
the Manufacturer's Instructions.

Test Run:

Inspect and properly tighten all bolts and fasteners. Check that all parts are
properly lubricated. Remove any debris from the trough and check for any
objects that may block rotation of the screw. Check that the grit washer
adequately clears the trough for its full length. Verify proper rotation of the
screw. Jog the screw through several rotations before test running. Carefully
listen for any unusual noises. Make any required adjustments only after
LOCKING OUT THE MOTOR. Be careful at all times. Replace any guard that
may have been removed for the test run.

Retighten all fasteners after several hours of test running. Again, remember to
LOCK OUT THE DRIVE MOTOR before doing any work on the conveyor.
Retighten the fasteners again in one month, at six months {or sooner, if required)
and as required thereafter.

KEEP HANDS, FEET AND ALL PARTS OF THE BODY, CLOTHING, AND
TOOLS OUT OF THE GRIT WASHER. SERIOUS OR FATAL INJURY CAN
OCCUR IN AN INSTANT.

Grouting:

After the grit classifier/washer has run for twenty-four hours, verify plumb, level
and alignment. Then the grouting may be done. Make any final adjustments to
the components that are to be grouted. It is recommended that premixed non-
shrinking grout be used. Grout per manufacturer’s instructions.



SCHLOSS ENGINEERED EQUIPMENT, INC.
TYPE "SW-CL" GRIT CLASSIFIER/'WASHER

START-UP AND SHUTDOWN PROCEDURES

After the equipment has been installed and adjusted in accordance to the installation
instructions, the equipment is ready for start-up. Before starting the equipment, it is
important that all lubrication procedures have been followed, reducers have been filled
to the proper level with oil and all grease fittings have been properly greased. Any tools
or other materials that may block proper operation of the equipment should be
removed. Any safety guards that have been removed should be returned.

The power to the motors: should be checked for the proper voliage. Once the
precautions above have been completed, the drive motor can be started. The
amperage draw on each motor leg should be read and compared with the motor
nameplate data. Carefully check the equipment through several cycles for proper
operation. If there is any maifunction of the equipment, check the trouble-shooting
guide or consult Schloss Engineered Equipment, Inc.

The equipment can be shut down at any time by turning the Hand-Off-Auto selector
switch to “Off” or turning the disconnect switch to the off position. The procedure may
be different depending on the electrical controls furnished. For extended shutdown
procedures, see the section on storage of equipment.



SCHLOSS ENGINEERED EQUIPMENT, INC.
TYPE "SW-CL" GRIT CLASSIFIER/WASHER

OPERATION INSTRUCTIONS

Function:

The Schloss Engineered Equipment, inc. Type "SW-CL" Grit Classifier/Washer is
designed to wash and remove organic matter accumulated with collected inorganic
solids and de-water the remaining inorganics (grit). An inclined screw conveyor, settling
hopper, and overflow box with adjustable weir accomplish this process. The process
also includes a cyclone, which separates material by weight. The cyclone is useful
when there are large quantities of organics with the grit.

Process:

The collected grit slurry is fed into the classifier/'washer hopper, where settlement
occurs. The surface area of the water governs this settlement, the retention time
(surface loading rate) in the washer hopper, and the dilution of the slurry.

The effluent weir located on the back of the trough can be adjusted, thus changing the
water level within the trough. With a raised weir (and water level) there is more liquid in
the trough and a longer retention time. This will allow more fines to settle. Additional
wash water may be required for dilution of the liquid to prevent hindered settling due to
heavy volume of solids.

Dewatering the settled grit is accomplished by conveying the solids up the inclined
SCTeW CONnveyor.

Results:
Heavy, inorganic grit is settled and classified. Then it is dewatered and removed from

the sewage flow. The washed organics are passed back into the sewage flow via the
washer's overflow box and piping.



SCHLOSS ENGINEERED EQUIPMENT, INC.
TYPE "SW-CL" GRIT CLASSIFIER/WASHER

SAFETY, LUBRICATION AND MAINTENANCE INSTRUCTIONS

Introduction

A regular maintenance program will help provide long, dependabie service. Please
refer to the Manufacturer's Data included in later sections of this manual for complete
instructions on the lubrication and maintenance of the individual components.

Frequencies listed are for normal operation and conditions. Adjust as required to suit
actual service conditions.

An approved equal may substitute lubricants specified. Consult your lubricant supplier
for recommendations.

Check nameplates on the drive unit and bearings for correct lubrication.

Note: After the first thirty days of operation, the oil in the gear reducer
needs to be drained, flushed and refilled with the proper grade of
lubricant per the Manufacturer's Instructions.

Safety

1. Follow all instructions. Learning about the equipment will help make the equipment
easier and safer to operate.

2. ALWAYS LOCK OUT THE DRIVE BEFORE WORKING ON THE EQUIPMENT,
Ali guards must be in place before operating the equipment.

3. We recommend that handrails, toe plates, warning signs, and cover plates be
installed at all times during equipment operation.

4. KEEP HANDS, FEET, AND ALL PARTS OF THE BODY, CLOTHING, AND TOOLS
OUT OF THE GRIT WASHER. SERIOUS OR FATAL INJURY CAN OCCUR IN AN
INSTANT.




SCHLOSS ENGINEERED EQUIPMENT, INC.

TYPE "SW-CL" GRIT CLASSIFIER/WASHER

SAFETY, LUBRICATION AND MAINTENANCE INSTRUCTIONS (cont'd)

Lubrication Schedule

The following lubrication schedule is applicable only after the lubrication required during
the initial equipment break-in period has been performed. ALWAYS LOCK OUT
DRIVE before performing any lubrication or maintenance on this equipment.

Equipment L.ubricant
Reducer/Qil- Per Manufacturer's
fubricated seals Recommendations
(If provided)
Reducer * | ubricate unit
per Manufacturer's
Recommendations
Motor Bearings Lubricate unit
per Manufacturer's
Recommendations.
Tailshaft Bearing SAE 30 Oil

Frequency

Semi-Annually

Semi-Annually

or 2500 hrs

Annually

Annually

* Gear Qil Specification is dependent upon the type of reducer and the actual operating
conditions. Heavier oil is normally required during the summer months.



SAFETY, LUBRICATION AND MAINTENANCE INSTRUCTIONS (cont'd)

Maintenance and Inspection

The following maintenance schedule is applicable only after all maintenance required
during the initial equipment break-in period has been performed. Refer to
Manufacturer's Data for break-in maintenance instructions. ALWAYS LOCK OUT THE
DRIVE before performing any lubrication or maintenance on this equipment.

Equipment Procedure Frequency
All Components Inspect all parts to Daily

observe condition.

Discharge Chute Hose off accumulated Daily
debris and residue.

Cyclone Check for proper Daily
operation; clean
as required.
Reducer Check oil level and breather. Monthly
Bolts & Fasteners Check for looseness; Monthly

Re-tighten as required.

Cyclone Apex ValveAdjust as required; Monthly
check for wear.

Cyclone Liners Check for wear; Quarterly
replace as required.

Screw Conveyor Check for wear on flights. Semi-Annually or as
determined by service

Screw Conveyor Check for wear. Semi-Annually or as
Taii Shaft Bearing determined by service
All Components Check all parts; Semi-Annually
clean or replace or Annually or as
worn or damaged patts. determined by service

Touch up any nicks
or scratches in paint.



SCHLOSS ENGINEERED EQUIPMENT, INC.
TYPE "SW-CL." GRIT CLASSIFIER/WASHER

TROUBLE SHOOTING GUIDE

The following list of equipment and operational problems and their probable causes is
provided to guide the experienced operator in simple troubleshooting. More involved
troubleshooting may require a direct call to Schloss Engineered Equipment. Always
perform troubleshooting in a logical, orderly manner. Remember, isolation is the key to
successful troubleshooting. No troubleshooting guide can have answers to all the
problems that may arise. Answers to some problems will only come through
experience. ALWAYS LOCK OUT THE DRIVE WHEN REQUIRED.

A.

1.

Equipment Problems:

Motor will not start: Check power source for wiring overloads, interlocks, etc.
If an overload is encountered, carefully check equipment for jamming before
resetting.

Motor overheats: Check for overloading conditions. Check actual voltage and
amperage draw against motor nameplate and heater ratings.

Motor producing unusual noise: Check bearings for proper lubrication and
check sheaves for proper tightness.

Oil leaks around the drive reducer: Check to see that the fill, drain and
breather are in the correct location. Check breather according to Manufacturer's
Instructions.

Reducer wobbles: Check screw conveyor shaft for straightness. Check all
fasteners for proper tightness.

Reducer overheats: Check for quality, type and quantity of oil. Refer to
Manufacturer's Instructions.

Drive reducer producing unusual noise and vibrations: Refer to
Manufacturer's Instructions as this may indicate a serious condition requiring
immediate attention. Check coupling bolts at the upper end of the screw
conveyor.

Screw conveyor producing a dragging noise: Check for proper clearance
with trough. Check for debris lodged between screw conveyor and tank. Check
for bent screw.



10.

1.

12.

13.

14,

15.

16.

17.

18.

SCHLOSS ENGINEERED EQUIPMENT, INC.

TYPE "SW-CL" GRIT CLASSIFIER/WASHER

TROUBLE SHOOTING GUIDE (cont’d)

Upper end noise in screw conveyor: Check coupling bolts, check drive
reducer/ screw conveyor interface. Refer to drive section.

Lower end noise in screw conveyor: Check for proper tail shaft lubrication.

Screw conveyor water spray does not work: Check water source. Check
valves. Check for clogged nozzle.

Cyclone pressure drop at average flow rates is too low: Change vortex
finder to smaller size to increase pressure drop across cyclione.

Cyclone pressure drop at average flow rates is too high: Change vortex
finder to larger size if possible.

Cyclone discharge from apex is in the form of a wide cone: Apex valve is
too large or opened {oo far. Reduce apex valve opening or replace with smaller
unit.

Cyclone discharge from apex is in form of stream or rope: Apex diameter is
too small. Increase apex vaive opening or replace with larger unit.

Excessive and oversized grit is reporting to the cyclone overflow: Apex
opening may be too small or siphoning of overflow is taking place. Check apex
for proper cone discharge. Check to see that an atmospheric siphon break is
installed and is not plugged or capped. Refer to Manufacturer's Instructions.

Cyclone separation or split is not sharp: Check flow rates, pressure drop,
and feed dilution. These should be constant with a maximum of 1% solids in the
feed. Refer to Manufacturer's Instructions concerning the proper pump sump
design, pump selection and feed dilution.

Cyclone pressure fluctuates excessively: Check the feed sump pump design
to ensure that air is not being entrained into the feed at the pump inlet. Check to
see that the flow rate is constant. Refer to Manufacturer's Instructions for further
details.



SCHLOSS ENGINEERED EQUIPMENT, INC.

TYPE "SW-CL" GRIT CLASSIFIER/WASHER

TROUBLE SHOOTING GUIDE (cont’d)

Operational Problems:

Grit will not convey up and out of the grit washer: Check for excessive spray
water that can wash the grit back into the tank. Spray shouid be adjusted to only
wash away excessive organics and fines. Check for hindered settling. Sufficient
wash water must be added to the grit washer such that the percent solids- by-
weight is very low. However, excessive wash water will cause excessive grit to
wash out over the overflow. Check screw rotation.

Grit is too wet: Adjust weir height. Adjust water spray for optimum cleaning
without excessive wetness.

Grit contains excessive organics: Check apex of cyclone. Adjust wash water
and spray water if provided for optimum performance. Adjust level of overflow
weir noting cause and effect relationships.
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Motors for the Long Run!

Catalog Number; C362A

Model Number:

145TTGNG536

¥x¥+:Motor Nameplate Shows 60 and 50 Hertz Information®® %

60 Hertz i 50 Hertz
HP 1172 Voltage 208-230/460 HP 1 Voltage 190/380
KW 1.12 FL Amps 4.7-4.6/2.3 KW .75 FL Amps 4.2/2.1
RPM 1800 RPM 1500
FL Eff 86.5 % SF 1.15 FL Eff 85 % SF 1.15
Phase 3 Insulation Class F
Frame 145TC Duty CONTINUOUS
Enclosure EPFC Ambient 40
Mounting C-Face Rigid NEMA Design B
Orientation HORIZONTAL Starting Type LINE OR INVERTER
Assembly F1 ONLY KVA Code P
Drive End Bearing BALL IP Code 54
Opposite End Bearing BALL
Drive End Bearing Size 6205
Opposite End Bearing Size 6203 Hazardous Location Ef?fgg%%g%grl b
Weight 30 1B ibs Inverter Speed Range CONSTANT 10:1
CE N CSA N
Ul UL tisted

Thermal Protection

Thermostats {(Normally Closed)
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Installation, Operation and

Maintenance Instructions
for AC Induction Motors
56- 6800 Frames (NEMA)
63 — 280 Frames (IEC)

 AREGAL-BELOIT COMPANY

MARATHON ELECTRIC

Contact Motor Customer Service at:
Phone: (715) 675-3311
www.marathonelectric.com

Form 5554E



INSTALLER: PLEASE LEAVE THIS MANUAL FOR THE OWNER’S USE

| OWNER: READ AND SAVE THESE INSTRUCTIONS

SAFETY INSTRUCTIONS

4k This is the safety alert symbol. It is used to alert you to potential personal
injury hazards. Obey all safety messages that follow this symbol to avoid
possible injury or death.

4k WARNING

Before installing, using, or servicing this product, carefuily read and fully
understand the instructions including all warnings, cautions, & safety notice
statements. To reduce risk of personal injury, death and/or property damage,
follow all instructions for proper motor installation, operation and maintenance.

These instructions are not intended as a complete listing of all details for
installation, operation, and maintenance. If you have any questions concerning
any of the procedures, STOP, and call the appropriate Regal-Beloit motor

company.

Table of Contents
1.0 INSTALLER / OWNER / OPERATOR RESPONSIBILITY
1.1 Electrical Safety
1.2 Machanical Safety
1.3 Environmental Safety
2.0 RECEIVING & INSPECTION
2.1 Initial Inspection
2.1.1 Packing List & Inspect
2.1.2 Turn Motor Shaft
2.1.3 Check Nameplate
2.2 Handling
2.2.1 Correct Lifting Angles
2.3 Storage
2.3.1 Bearing Lubrication
2.3.2 Shaft Rotation
2.3.3 Damp or Humid Storage Locations
3.0 INSTALLATION AND OPERATION
3.1 Location
3.1.1 Selecting a Location
3.4.2 Ambient Temperature Limits
3.1.3 Construction Selection per Location
3.1.3.1 Dripproof
3.1.3.2 Totaily Enclosed
3.1.3.3 Hazardous Locations Motors
3.2 Mounting Motor
3.21 Rigid Base (Footed}
3.2.2 Rigid Base Hole Selection -6 or 8 Hole Bases
3.2.3 Vertical
3.3 Application Assembly to Motor
3.3.1 General: Proper Alignment

3.3.2 Direct Coupling

3.3.3 Direct Connecled

3.3.4 Belted

3.3.5 VFD Operation

3.3.6 Accessories
3.3.6.1 General
3.3.6.2 Brake Motors
3.3.6.3 Space Heaters
3.3.6.4 Thermal Protection General, Thermostats,

Thermisters & RTDs

3.3.6.5 RTD Alarm & Trip Settings

3.3.7 Guards

3.4 Electrical Connections

3.4.1 Power Supply / Branch Circuit
3.4.4.1 Branch Circuit Supply
3.4.1.2 Fuses, Breakers, Overload Relays
3.4.1.3 AC Power Supply Limits

3.4.2 Terminal Box
34.21 Conduit opening
3.4.2.2 Hazardous Locations

3.4.3 Lead Connections
3.4.3.1 Wire Size Requirements {Single Phase)
3.4.3.2 Extension Cords {Single Phase)

3.4.4 Ground Conneactions

3.4.5 StartUp
3.4.5,1 Start Up —~ No Load Procedure
3.4.5.2 Start Up - Load Connected Procedure
3.4,5.3 Jogging and/or repeated starts

4.0 MAINTENANCE
4.1 General Inspection



4.1.1 Ventllation
4.1.2 Insulation
4.1.3 Electrical Connections
4.2 Lubrication and Bearings
4.2.1 Grease Type
4.2,2 Bearing Operating Temperature

4.2.3 Lubrication Interval
4.2.4 Lubrication Procedure
4.2.5 Lubrication Example
4.3 Trouble Shooting
4.3.1 General Trouble-Shooting Warnings
4.3.2 Trouble-Shooting Cause i

Corrective Action

1.0 INSTALLER/OWNER/QOPERATOR RESPONSIBILITY:

1.1 ELECTRICAL SAFETY

WARNING: ELECTRICAL SHOCK HAZARD
Electrical connections shall be made by & qualified electrical personnel in
accordance with all applicable codes, ordinances and sound practices.
Failure to follow these instructions could result in serious personal injury,
death and/or property damage. Only qualified personnel who are familiar
with the applicable National Code (USA = NEC) and local codes should
instalt or repair electrical motors and their accessories.

WARNING: ELECTRICAL LIVE CIRCUIT HAZARD
Do not touch electrically live parts. Disconnect, fockout and iag input
power supply befere installing or servicing motor {includes accessory
devices). Use a volimeter to verify that power is off before contacting
conductors,

WARNING: ELECTRICAL GROUNDING HAZARD
Failure to properly ground motors, per the National Electrical Code (NEC)
Article 430 and local codes may cause serious Injury or death to
personnel. For general information on grounding refer o NEC Arficle
250. {Also see “Ground Connections section 3.4.4%,

WARNING: AUTOMATIC RESET PROTECTOR HAZARD
Do not use automatic reset protectors if automatically restarting the motor
will place personnel or equipment at risk. . Failure to follow this instruction
could resulf in serious perscnal injury, death and/or property damage

WARNING: MANUAL RESET PROTECTOR HAZARD

If a tripped manual reset thermat protector Is exposed fo a temperature
less than —7°C (20°F) It may reset and restart the motor automatically. if
an application requires a motor with a manual reset thermal protector that
will be operated at iemperaiures less than -7°C  (20°F) contact the
manufacturer to review the application / motor requirements. Failure to
follow this instruction could result in serious personal injury, death andfor
property damage

1.2 MECHANICAIL SAFETY

A WARNING: LOOSE PARTS HAZARD

Before starting the motor, remove all unused shaft keys and loose
rotating parts to prevent them from flying off. Failure to follow these
instructions could result in serious persenal injury, death andfor property
damage.

WARNING: ROTATING PARTS HAZARD
Keep extremities, hair, jewelry and clothing away from moving parts,
Failure to follow these instructions could result in serious personal injury,
death and/or property damage.

1.3 ENVIRONMENTAL SAFETY

-ji WARNING: HAZARDOUS LOCATIONS

(1} The NEC and the locat authority having jurisdiction must be consulted
conceming the installation and suitability of motors for use in
Hazardous Locattons. The local authority having jurisdiction must
make the final determination of what type of motor is required. The
application and operation is beyond the control of the motor
manufacturer.

(2) Diviston 1 Hazardous Locations motors can only be modified or
reworked by the manufacturer or a facility that Is Listed under UL's
category “Motors and Generators, Rebuilt for use in Hazardous
Locations™. Failuse to follow these instructions could result in serious
personal injury, death and/or property damage.

{3) Do not use a Hazardous Locations moter with & Variable Frequency
Drive (VFD) unless the motor nameplate specifically states that the

molor is suitable for use on Pulse Width Modulated (PWM) type VFD
power. In addition, the nameplate must be marked with the inverter
rating; for example, “2:1 CT", “2 to 1 Constant Torque”, etc.

2.0 RECEIVING AND INSPECTION

2.1 INITIAL INSPECTIONS

211 CHECK PACKING LIST AND INSPECT the
packaging to make certain no damage has occurred in shipment. if
there Is visible damage fo the packaging, unpack and inspect the
motor immediately. Claims for any damage done In shipment must
be made by the purchaser against the transportation company.

21.2 TURN MOTOR SHAFT by hand to be cerfain that It
rotates freely. Note: Shaft seals and bearing seals may add drag.

2.1.3 CHECK NAMEPLATE for conformance with purchase
order requirements and compliance with power supply and confrol
equipment requirements.

2.2 HANDLING:

WARNING: FALLING OBJECT HAZARD
Eyeholts or lifting lugs, where provided, are intended for lifting
only the motor and accessories mounted by the motor
manufacturer (unless specifically stated otherwise on the motor).
Utilizing the motor lifting provision te ift other components such as
pumps and gear boxes could result in serious perscnal injury, death
and/or preperly damage,

ﬂ WARNING: FALLING OBJECT HAZARD

Before using the lifting provision, check the eyebolts and/or other lifling
means to assure they are not bent or damaged and are completely
threaded, seated & secured to the motor. Equipment to lift motor must
have adequate fifting capacity. While lifting the moter DO NOT sfand
under or in the vicinity of the motor. Failure to follow these Instructions
could result in serious personal injury, death and/or property damage.

2.2.1 LIFTING ANGLE LIMITATIONS

f.l,' - s by eug}
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2.3 STORAGE: Motors, not put into service immediately, must be
stored indoors in a clean, dry location. Avoid locations with large
temperature swings that will result in condensation. Motors must be
covered to eliminate airborne dust and did. If the storage location
exhibits high vibration, place isolation pads under motor to minimize
damage to motor bearings.



2.3.1 BEARING LUBRICATION: Bearings are grease packed
at the factory; relubrication upon receipt of motor or while in storage
is not necessary. if stored more than one year, add grease per
lubrication instructions (Table 4-4) before start-up.

2.3.2 SHAFT ROTATION: It is recommended that the motor
shafl be rotated 5 to 10 rotations every three months to distribute the
grease in the bearings. This wilt reduce the chance for corrosion to
form on the bearing rolling elements and raceways. Note: Shaft
seals and bearing seals may add drag.

2.3,.3 DAMP OR HUMID STORAGE LOCATIONS: Treat
unpalnted flanges, shafts, and fittings with a rust inhibitor. Apply
appropriate power to the motor's space heaters (if so equipped)

3.0 INSTALLATION AND OPERATION

WARNING: Only qualified personnel who are familiar with the
appropriate nalional code, local codes and sound practices should install
or tepair electrical motors and their accessories. Installation should
conform to the appropriate national code as well as local codes and
sound practices. Failure to follow these Insiructions could result in serous
personal injury, death and/or property damage.

WARNING: ELECTRICAL LIVE CIRCUIT HAZARD
Do not touch electrically live parts. Disconnect, Lockout and Tag input
power supply before installing or servicing motor {includes accessory
devices). Use a volimeter to verify that power Is off before contacting
conductors.

3.1 LOCATION

3.11 SELECTING A LOCATION: Consideration should be
given to environment and ventilation. Motors should be installed in
an area that is protected from direct sunlight, corrosives, harmful
gases or liquids, dust, metallic particles, and vibration. A motor with
the proper enclosure for the expected operating condition should be
selected. Provide accessible clearance for cleaning, repair, service,
and inspections (See section 3.1.3 for construction clearances).
The Jocation should be considered for possible future motor removal
{ handling. The free flow of alr around the motor should not be
obstructed.

3.1.2 AMBIENT TEMPERATURE LIMITS: The ambient
temperatures of the air inlet to the motor should not exceed 406°C
{104°F) or be less than -30°C (-22°F) unless the motor nameplate
specifically states an ambient temperature outside of these limits.
The ambient inside an enclosure built arcund the motor shall not
exceed the nameplate amblent. For ambient temperatures outside of
these limits consult the motor manufacturer,

CAUTION: INSULATION DEGRADATION WARNING
Insulation at high temperatures ages at an accelerated rate. Each
10°C increase In temperature reduces the insulation life by one half.

WARNING: HAZARDOUS LOCATIONS AMBIENT LIMIT;
Division 1 Hazardous Locations motors shall NOT be operated
below -25°C  (-13°F) ambient. {Low temperatures reduce the
component mechanical properties.)

3.1.3 CONSTRUCTION SELECTION per LOCATION:
3.1.3.1 DRIPPROOF (OPEN) MOTORS are intended for use
indoors where the atmosphere Is relatively clean, dry,
and non-corrosive, Recommended a minimum
clearance of ¥ the shaft helght between vent openings
and ihe nearest obstruction.

3.1.3.2 TOTALLY ENCLOSED MOTORS are suitable for
Indoor or outdoor standard service applications.
TEAQ or AOM (Totally Enclosed Air Over) motors must be
mounted in the air stream. When the motor nameplate states a
minimum airftow the motor must be mounted in an air siream
meeting this minimum value.

TEFC (Totally Enclosed Fan Cooled) motors must meet a
minimum distance of ¥ the shaft height between the fan guard
grill openings and the neares! obstruction,

3.1.3.3 HAZARDOUS LOCATIONS MOTORS: Hazardous
Locations motors are intended for installations in accordance with
NEGC Article 500. For all installations Involving Hazardous
Locations motors, consult the applicable national codes, local
codes, and the authority having jurisdiction.
Division 1 Instaflations = Includes Class | & {I: Use only
motors that are UL Listed and CSA Certified or UL Listed and
UL Cerified for Canada. These motors bear a separale
nameplate that includes the UL Listing Mark and CSA
Certification Mark or Includes the UL Listing Mark and the UL
Mark for Canada. This plate also bears the phrase: * Electric
motor for Hazardous Locations” and is marked with the Class,
Group and Operating Temperaiure Code.
Division 2 Instalifations — Class 1 only: Use only motors that
are CSA Cerlified and bear the CSA Certification Mark.
These motors include a phrase on the main motor nameplate
that indicates the motor is CSA Certified for Class I, Division 2
[ Zene 2 locations.
Division 2 Installation — Class II only: Use only Class |
mofors as described above under "Division | Installations”.

WARNING: EXPLOSION HAZARD

A moter should never be placed in an area with a hazardous
process or where flammable gases or combustible materials may
be present unless it is specifically designed and nameplated for
this type of service. Hazardous Locations motors are intended for
installations in accordance with NEC Arficle 500. For aff
installations involving Hazardous Locations motors, consult the
NEC, locat codes, and the authority having jurisdiction, Failure to
follow these Instructions could result in serious personal injury,
death and/or property damage. {For other limitations see section
1.3}

3.2 MOUNTING MOTOR:

3.21 RIGID BASE (FOOTED): The motor must be securely
installed fo a rigid foundation or a mounting surface to minimize
vibration and maintain alignment between the motor shaft and the
load's shaft. The maunting surfaces of the four mounting pads must
be flat within 0.01 inches for 210 frame & smaller; 0.015 inches for
250 frame & larger. [IEC 0.25 mm for 130 frame & smaller, 0.38 mm
for 160 frame & larger]. This may be accomplished by shims under
the motor feet. For special isolation mounting, contact manufacturer
for assistance

3.2.2 RIGID BASE HOLE SELECTION -6 OR 8 HOLES
Lagzion b and 3 holos (o shond fames
[HEMAY 182, 213, 00, 784,304,
11’- w*r «1* 11* i, 4, 444447
] - PEC) 1VEE, 13505, 10004, 16008,
1

SUfd, Soudg, 260, A0S

ROMBM i T ractis ] Lz et
! E i F 2 Coprerians {if prossded)

{_"_;' [._,‘I {,3,—] (i:' Lecshon 12 4 Bedexfor keg frames
}—1 j—1 MEMA) 134, 218, 255, 285, 358,
e 1%r 1%*‘ -e}r 05, 405, d4 5, 34D

TECE FEEEY, 132M, 1601, 180L,
TOOL, P, PACHE, T

3.2.3 VERTICAL MOUNTING:

CAUTION: ENCLOSURE PROTECTION CAUTION: Most
Dripproof rigid base {fooled) motors do NOT meet "Dripproof’
requirements when mounted verdically, If the motor is located in
unprotected environments, the addition of a drip cover may be
available. Drip covers not available for cast iron rigid base motors.

WARNING: FALLING OBJECT HAZARD
The lifting provision on standard horizontal footed motors is not
designed for lifting the motor in a verical shaft up or shaft down
position. (sge 2,21 lifting angles). Lifting method / provisions for



mounting a rigid base (footed) motor vertically is the responsibility of
the instalfer.

VERTICAL SHAFT DOWN: Most standard horizontal motors thru
449 Fr. {excluding hrake motors) can be mounted in a vertical shaft
down crientation. For vertical brake motors see section 3.3.6.2.

VERTICAL SHAFT UP:

WARNING: HAZARDOUS LOCATIONS VERTICAL
MOUNT: Hazardous locations motors must NOT be mounted
vertically shaft up without approval by the motor manufacturer,
Without preper retaining provisions the rotor may move axially and
contact components, creating a spark hazard.

Belted or Radial Load when mounted vertically: The
following frame sizes / constructions with applied {axial) down
loads within the limit stated are acceptable when mounted vertical
shaft up.

Table 3-1 Beited or Radial Load Applications (All speeds)

Max
Frame ; Shaft Up | Applied
Size Enclosure | Construction OK Dowr;
Load
TEFC &
56 oDP Steel Yes 251bs
Steel & Cast
140 TEFC Iron Yes 251bs
oDP Sieel Yes 25 1bs
180 TEFC All Yes 351bs
ODP Steel Yes 35 1bs
210 TEFC All Yes 401bs
ODP Steel Yes 401bs
TEFC All Yes 40 1bs
250 Steel Yes 40 lbs
ODP Cast Iron No? NIA
320 TTFC 1
models Cast Iren Eng N/A
All Other Cast Iron &
280-320] _ TEFC Aluminum Yes 30 los
ODP Cast Iron No” NIA
TEFC & Build Up
ODP Sieel Only* NIA
TEFC Castion | BUldYp 1 s
360 & Only
Up ODP Cast Iron No® NIA
TEFC & Build Up
onp Steel On!y‘ N/A

Notes:

1 For TEFC model numbers beginning with 324TTFC or 326 TTFC
consult the motor manufacturer to determine if a build up motor
is required.

2 The max applied down load Is any applied load external to the
motor, including such things as sheave weight, fan loads, axial
belt force, pump load, efc. If the application is direct drive with
no applied radial load, consuit the motor manufacturer,

3 "Build-up only", refers to motors that are specifically ordered
and buitt for shaft up applications. 1t does not imply that all build-
up motors are suitable for shaft up applications,

3.3 APPLICATION ASSEMBLY TO MOTOR:

CAUTION: EQUIPMENT DAMAGE:

Do not connect or couple motor t¢ foad untif correct rotational direction
is esiablished.

3.3.1 GENERAL: PROPER ALIGNMENT of the motor and
driven equipment minimizes vibration levels, maximizes bearing life,
and extends the overall life of the machinery. Gensult the drive or
ﬂpmen! manufacturer for more information,

CAUTION: BEARING FAILURE
During assembly do NOT force components onta the shaft. Striking
or hammering the compenent may result in bearing damage.

3.3.2 DIRECT COUPLING: Use flexible couplings if possible.
For applications that apply radial, axtal or moment loading on the
moter shaft see section 3.3.3.

CAUTION: BEARING FAILURE
Unless approved by the motor manufacturer do NOT direct couple a
vertical shaft up or roller bearing motor. Direct coupling & vertical
shaft up motor or a motor with a roller bearing may result in bearing
damage.

3.3.3 DIRECT CONNECTED: Radlal loading for direct
connected equipment (gears, fans efc.) must be approved by the
moter manufacturer unjess within the maximum overhung load limits
{Table 3-2). Combined leading (axial, radial and/or mements) must
be approved by motor manufacturer. For belted loads see section
3.34,

Table 3-2 Maximum Radial Load (ibf) @ Middle of the Shaft
Extension Length

Frame Motor Rated RPM

Number | 3600 1800 1200 900
43T 106 166 193 210
1457 109 170 199 218
i82T 187 230 261 287
184T 193 237 273 301

213T 319 37 470 510

215T 327 320 480 533

2541 500 831 729 793

256T 510 £31 736 820

2847 - 866 990 1100
286T - 871 1005 1107
324T - 950 1100 1215
326T - 950 1113 1230
364T - 1078 1365 1515
365T - 1078 1380 1540
404T - 1388 1580 1762
405T - 1400 1610 1780
444T - 1580 1785 2005
445T - 1520 1785 1985
447T - 1455 1765 1985
4497 - 1640 1885 2130

Values based cn 26,280 hrs B-10 Life
For “End of Shaft” Load multiply value by 0.88
To convert from Ibf to N multiply value by 4.4482.

3.3.4 BELTED:

The goal of any belted system Is to efficiently transmit the required
torque white minimizing the loads on the bearings and shafts of the
motor and driven equipment. This can be accomplished by following
four basic guidelines:

Use the largest practical sheave diameter.

Use the fewest number of belts possible.

Keep sheaves as close as possible to support bearings.
Tension the belts to the lowest tension that will still transmit the
required torque without sipping. 1 is normal for V-belts to
squeal initially when fine starting a motor

AP

3.3.4.1 Sheave Diameter Guidelines;

In general, smaller sheaves produce greater shaft stress and shaft
deflection due to Increased belt tension. See Table 3-3 for
recommended minimum sheave diamelers. Using larger sheaves
increases the contact with belts which reduces the number of beits
reguired, 1t also Increases the belt speed, resulting In higher system
efficiencies,  When selecting sheaves, do not exceed the
manufacturers recommended maximum belt speed, {ypically 6,500
feet per minute for cast iron sheaves. Determine belt speed by the
following formula:



Figure 1

Shaft RPM x 3.14 x Sheave Dia(inches)

BELT SPEED {Ft/min} =
12

3.3.4.2 Number of Belts

In general, use the fewest number of belts that will transmit the
required torque without slipping, See Table 3-3 for recommended
maximum number of belts. Each belt adds fo the tension in the
systern, which Increases foad on the shafts and bearings, Bells are
most efficient when operated at or near their rated horsepower.

If the sheaves have more grooves than the number of balis required,
use the grooves closest to the motor,

3.3.4.3 Sheave Location

Instali sheaves as close to the housing as possible to increase the
bearing life of the motor and driven equipment

Figure 2
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3.3.4.4 Belt Tension

CAUTION: Equipment Failure Gaution
Beit tansioning by feel is NOT acceptable. Tensioning by "feel” can
be very misleading, and can damage motor and equipment,
It is normal for V-belts to squeal initially when line starling a motor,

In general, belt tensions should be kept as locse as possible while
still transmitting the required torque without slipping. Belt tensions
must be measured with a belt tension gage. These inexpensive
gages may be obtained through belt manufacturers, or distributors.

Proper belt tension is determined by measuring the force reqguired to
deflect the center of the belt a given distance. The proper deflection
(in inches) is determined by dividing the belt span in inches by 64.
Caleulate the proper deflection and then see Table 3-3 for the
required “Deflected Force™ to achieve that deflection.

After tensioning the belt, rotate the sheaves for several rotations or
operate the system for a few minutes to seat beits into the grooves,
then re-tension the belts. New belts will stretch during use, and
should be retensioned after the first eight hours of use.



Table 3-3 Recommended Minimum Sheave Diameters, Belt Type, Number of Belts and Deflected Force
1200 rpm 1800 rpm 3600 rpm
Min Max Avg. Min Max Avg, Min Max Avyg.
Sheave # Deflected || Sheave # Deflected [| Sheave # Deflected
Dia (in} Belt of Force Dia (in) Belt of Force Dia (in) Belt of Force
Motor Hp Type | Belts (Ibs) Type | Bells {Ibs) Type | Belts (ibs)
nec EalEal oLy L] e I § nnNn el WA 4 " NN oV 4 4
1 2.4 3vX 1 4.0 22 IvX 1 3.1 2.2 VX 1 1.6
1.5 2.4 3vX 2 3.1 2.4 3vX 2 2.1 2.2 VX 1 25
2 24 3vX 3 28 2.4 VX 2 2.9 2. VX 1 2.7
3 3.0 VX 2 3.3 2.4 3VX 3 2.9 2.4 3VA 2 2.3
5 3.0 VX 3 40 3.0 VX 3 37 2.4 VA 3 2.5
7.5 3.8 3VX 4 4.7 3.0 3IVX 4 4.1 3.0 VX 2 4.2
10 4.4 3VX 4 54 3.8 VX 4 4.3 3.0 3vX 3 3.8
15 4.4 VX 5 5.4 4.4 VX 4 5.4 3. 3vX 3 4.4
20 52 3vX 8 8.0 4.4 VX 8 4.8 4.4 VX 3 5.0
25 6.0 3VX 7 8.6 4.4 IVX 7 52 4.4 3vX 4 4.7
an AR VY 7 50 52 A 7 A3
40 6.8 5VX 4 11.6 8.0 VX 7 8.0
50 8.2 5VX 4 14.6 6.8 avx 8 5.9
60 8.2 SVX 5 14.1 7.4 VX 4 13.3
75 10.0 SVX 5 145 8.6 WX 4 4.3
100 10.0 5VX 6 16.0 8.6 5VX B 13 Contact Motor
25 12.0 5V 7 i4.1 0.5 5V 8 13.1
150 13.2 5V 7 154 10.5 5V 7 134 Manufacturer
200 15.0 5V 8 16,0 13,2 5V 8 1341 H
250 150 | &V 5 275 140 | 5V g 13.8 when Belting
300 16.0 av 7 27.1 14.0 SVigV 11/7 234
350 18.5 8V 7 30.3 i4.5 SVIsV 12/7 260 3600 rpm MOtO rs
400 17.5 8v 8 29.1 160 ¢ 6v/BYV | 13/8 257 Greater than 25 HP
450 18 a8V 8 31.6 16.0 5V/8V 14719 25.2
500 18.5 8V g 30.7 6.6 SvVigV 15/8 26.9
800 i7.6 8V 11 26.3
700 18.6 8v 12 27.3
800 20.0 8V 13 28.2
Notes:
1. Horsepower is the nameplate motor horsepower, and RPM is the motar {driver) speed.
2. Minimum sheave diameters are from NEMA standards where applicable.
3. Forvariable speed applications or values outside these recommendations, consult motor manufacturer.
4. Selections are based on a 1.4 service factor, 5 to 1 speed ratio and various Power Transmission Manufacturers' cataloegs.
5. These selections are for Narrow V-belt sections only. Consult manufacturer for details on conventional V-belt sections (A, B, C, D and E), or other
belt types.
6. “Average Deflected Force is per section 3.3.4.4 of this decument and is the force required to deflect the center of a bell 1/64 of the belt span
distance. Tolerance on this force is +1 Ibf for forces <10 Ibs, and £2 Ibs for forces >10 tbs as maasured utilizing a belt tenslon gage.
7. When more than one belt is required the belts must be a matched set (malched for length).
8. If possible, the lower side of the belt should be the driving side 1o increase the length of wrap on the sheave).
9. For belted loads do not exceed 125% of 60 Hz operating RPM.

3.3,5 VFD (Variable Frequency Drives) OPERATION:

WARNING: VFD Motors with Reset Thermal Protectors
UL Recognition, UL Listing, or CSA certification does not apply 1o
motors that are equipped with a manual or automatic reset themal
protector when the motor is operated on VFD power.

3.3.56.1 Overspeed Capability:

Belted loads: Do not exceed 125% of 60 Hz operating RPM.
Tahle 34 Maximum Safe Continuocus Speed {RPM)
For Coupled and Direct Connected Loads

NEMA / [IEC 4,6,or8
WARNING: Power Factor Corraction Capacitors: Frame éize] 2-Pole ! P::)le
Power factor correction capacitors should never be installed
between the drive and the motor. 56-180  [80-110} 7200 * 5400 *
CAUTION: VFD / Motor Setup: 210-250 [130-160} 5400 * 4200
It is the responsibility of the starfup personnel during set up of the 280 [180] 5400 * 3600
VFD / motor system to propery tune the drive to the motor for the 320 [200] 4500 * 3600
specific application per the VFD user manual. The correct voltage
boost and volts per heriz seliings are application dependent and 360 [225] 4500 * 2700
unique to each motor design. Failure to connect over temperature 400-440 [250-280] 3600 2700
i wh ided) will void the warranty.
devices (when provided) will v ty 440 [>280] 3500 1800

* = Fan cooled motors (Totally Enclosed & Hazardous
Locations Motors} are limiled to a maximum safe
centinuous speed of 4000 RPM  For higher speeds or
shortened duty cycle contact motor manufacturer

3.3.5.2 Cable Lengths: For oplimum Insulation life,
limit VFD to mofor cable lengths of general purpose motors



to Table 3-5 values. Definite purpose VFD motors may
accommedate longer cable lengths.  For additional
information contact motor manufacturer.

Table 3-5 Max Cable Lengths General Purpose Motors
These values are based on 3 kHz carrier frequency. Add
suitable VFD output-side filters when exceeding the listed
valtes.

Frame Size 230V 460V | 576V
NEMA 58-320 800 ft. 125 ft. 40 ft,
NEMA 360-5011 1000 ft. 2251t 60 ft,
IEC 80-200 180 m. 40 m. 12m.
IEC 225-280, 300 m. 70m. 18 m.

3.3.5.3 VFD Grounding: Equipment grounding conductors
may be run in the same conduit as the AC motor power leads.
This wire must be used as the equipment ground for the motor and
not as the fourth current carrying wire of a *WYE® motor circuit.
The grournded metal conduit carying the outpit power conductors
can provide EMI shielding, but the conduit does not provide an
adequate ground for the motor; a separate grounding conductor
must be used. Grounding the motor neutral (WYE) of a VFD
powered motor may result in a VFD ground fault trip. Improper
grounding of an inverter fed motor may result in frame voltages in
excess of 500 Volts. Refer to Grounding section 3.4.4

3.3.5.4 VFD - Single Phase:
CAUTION: SINGLE PHASE MOTOR FAILURE:

Single Phase motors are NOT suitable for use on VFD power.

Connecting a Single Phase Motor to a VFD volds the warranty.

3.3.6.5 Stray Voltage on Accessory lLeads:
VFD's will couple stray (common-mode) voltage to motor-
mounted RTDs, thermistors, thermostats and space
heaters. The leads of these elements must be properiy
insulated and control Input circuits must be deslgned to
withstand this common-mode voltage.

3.3.6 ACCESSORIES / PROVISIONS:

3.3.6.1 General: Carefully read and understand the accessory
manufacturer's instructions, supplied with motor. Contact the
manufacturer for additional information.

3.3.6.2 Brake Motors:

CAUTION: Vertical Motor Premature Brake Fallure
Motors with brakes that are designed for vertical applications are
equipped with springs to support the brake pressure plate.
Mounting a horizontal brake motor vertically shaft up or down may
require a pressure plate spring medification. Failure to modify the
brake for the vertical application may result in premalure brake
failure, If in question, consult brake Iiterature or brake
manufactuser.

Brake Solenoid Wiring: Do NOT connect the brake
solencid fo the oufput of a VFD. The brake solenoids must be
wired to 50/60 Hz line power

3.3.6.3 Space Heaters:

Motors provided with space heaters have two leads that are
brought into the conduit box or into an auxiliary box. These leads
are marked "H1", "H2" {H3", “H4" if a second space heater is
supplied). See the space healer nameplate on motor for heater
rating.

WARNING: DIVISION 2 EXPLOSION HAZARD
The space heater temperature rating when used in Class |,
Division 2 motors shall NOT exceed 80% of the aulo ignition
temperature of the hazardeus gas or vapor. See the space healer
nameplate on motor for heater Temperature Code and heater
rating. Failure to follow this instruction could result in serious
personal Injury, death and/or property damage

3.3.6.4 Thermal Protection:

General Information: When thermal protection is provided, one of

the following will be stamped on the nameplate:

1. “THERMALLY PROTECTED" This motor has built in thermal
protection. Thermal protectors open the motor circuit
electrically when the motor cverheats or is overloaded. The
protector cannot be reset until the motor cools. If the
protector Is automatic, it will reset itself. If the protector Is
manual, disconnect motor from power supply. Afier protector
cools (five minutes or more) press the reset butten and
reapply power to the motor, in some cases a motor is marked
“Auto” and the connection diagram on the motor will identify
T'Stat leads — see “2 ” below. (See warnings on Manual and
Automatic reset protectors - section 1.1)

2. “WITH OVERHEAT PROTECTIVE DEVICE™: This motor Is
provided with an overheat protective device that does not
directly open the motor circuit. Motors nameplated with this
phrase have either thermostats, thermisters or RTD's. The
leads to these devices are routed Into the motor conduit box
of Into an auxiliary box. The lead markings are defined on the
nameplate (normally “P1°, “P2%) . The circuit controlled by the
overheat protection device musi be limited fo a maximum of
600 volts and 360 velt-amps. See connection decal provided
inside the terminal box cover, Failure to connect these over
temperature devices (when provided) will void the warranty.

WARNING: EXPLOSION HAZARD
For Hazardous Locations motors provided with thermostats
UL and the NEC require connection of thermostat leads into
the control portion of a manual reset start circuit. Failure to
follow this instruction could result In serious personal injury,
death andfor preperty damage

Resistance Temperature Detectors {RTD): When winding
and/or bearing RTDs are provided the RTD lead markings are
defined on the nameplate, (Normally *R1”, “R27, *R3" efc.)

3.3.6.5 RTD Alarm & Trip Settings:

Tables 3-6 & 3-7 are suggested initial RTD alarm and trip setlings.
For motors found to operate significantly below these values the
seflings may be reduced accordingly.

Table 3-6 Winding RTD — Temperature Limit (°C)
40 °C Max Ambient

Class B Tem Class F Tem

MotorLoad | “pi8 Zaec” | Rises 105°C.
Alarm Trip | Alarm Trip
Upto 1.0 SF 130 140 155 165
>1.0t0 1.156 SF 140 150 160 165

Table 3-7 Bearing RTD ~ Temperature Limit (°C}
40 °C Max Ambient

Ambient Alarm Trip
Up ta 40°C a5 100
> 40°C 110 115

Bearings that are
Heat Stabilized to 130 135
150°C

3.3.7 GUARDS:

WARNING: ROTATING PARTS HAZARD

When devices are assembled to the motor shaft, be sure to install
protective devices such as belt guards, chain guards, and shaft
covers, These devices must prolect against accidental contact with
extremities, hair, and clothing. Consider the application and provide
guarding to protect personnel. Remove alf unused shaft keys and
foose rotating parts fo prevent them from flying off and causing
bodily injury. Failure to follow this warning could result in serious
personal injury, death and/or property damage.



3.4 ELECTRICAL CONNECTIONS:

WARNING: ELECTRICAL HAZARDS
Before proceeding read Section 1-1 on Electrical Safety. Failure fo
follow the instructions in Section 1-1 could result in serious personal
injury, death and/ar property damage

3.41 POWER SUPFLY / BRANCH CIRCUIT

WARNING: POWER SUPPLY INCOMPATIBILITY HAZARD
Check power supply to make cerfain that vollage, frequency and
current carrying capacity are in accordance with the motor
nameplate. Failure lo match motor nameplate values ceuld result in
serious personal injury, death and/or property damage

WARNING: BRANCH CIRCUIT SUPPLY HAZARD
Motor and control wiring, fusing, overload protection, disconnects,
accessories and grounding must always conform fo the applicable
electrical codes as well as local codes and sound practices.

3.4.1.1 Branch Circuit Supply to a metor should include a
disconnect switch, short circuit current fuse or breaker protection,
motor starter {controller} and correctly sized thermal elements or
overload relay protection.

3.4.1.2 Fuses, Breakers, Overload Relays

Short Circuit Current Fuses or Breakers are for the protection of the
branch circuit. Starter or moter ceniroller overload relays are for the
protection of the motor, Each of these should be properly sized and
installed per the applicable electrical codes as weli as local codes
and practices,

WARNING; PROTECTIVE DEVICE DISABLED HAZARD
DO NOT bypass or disable proieclive devices. Protection removal
could tesult In serious personal injury, death andfor property
damage

3.4.1.3 AC Power Supply Limits

Motors are designed to operate within the following limits at the

motor terminals:

1-  AC power is within +/- 10 % of rated voltage with rated

frequency applied, (Verify with nameplate ratings) OR

2-  AC power is within +/- 5% of rated frequency with rated voltage

OR

3- A combined variation in voltage and frequency of +/- 10% (sum

of absolute values) of rated values, provided the frequency variation

does not exceed +/-5% of rated frequency.

4-  For 3 phase motors the line to line full load voltage must be
balanced within 1%.

5 If the motor is rated 208-230V, the voltage deviations must be
calculated from 230V.

CAUTION: Reduced Motor Performance
Operation oulside of these limits will degrade motor performance
and increase operating temperature.

3.4.2 TERMINAL BOX:

3.4.21 Conduit Opening: For ease of connactions,

motors are typically provided with large terminal boxes. Most motors
have conduit access In 90 degres increments, the terminal box
conduit opening is typically provided via knockouts, holes with
covers, or the terminal box Is rofate-able. Fabricated conduit boxes
may have a removable plate for the installer to provide correctly
sized hole(s).

3.4.2.2 Hazardous Locations Motors:

WARNING: EXPLOSION HAZARDS
{1) Terminal Boxes mounfed to motor with a pipe nipple: If a
pipe nipple mounted terminal box is removed or rotated it must be
reassembled with a minimum of five full threads of engagement.
{2} Componant Removak Do not set a terminal box component on
its machined surfaces. Prior to component reassembly wipe clean
all machined surfaces.

{3) Machined Surface Gap (Hazardous Locations Terminal
Boxes): The gap between mating surfaces with the machined
terminal box MUST BE LESS THAN 0.002 inches. This gap must
be checked with a feeler gage along the entire perimeter. If there is
visible damage to the mating surfaces, or if the gap between these
surfaces exceeds 0.002 inches, DO NOT complete the installation
and contact the moter manufacturer.  Fallure to follow these
instructions could result in serious personal injury, death and/or
property damage

3.4.3 LEAD CONNECTIONS

Electrical connections to be made per nameplate connection diagram
or separate connection plate, In making connections follow the
applicable electrical code as well as local codes and practices.

WARNING: ELECTRICAL CONNECTION HAZARD
Failure to comectly connect the motor leads and grounding
conduclor can result in injury or death. Motoer lead connections can
short and cause damage or injury if not well secured and insulated.

3.4.3.1 Wire Size (Single Phase)} Requirements

The minimum wire size for Single Phase, 115 & 230 Volt Circuits
must meet table 3-8 for a given distance between motor and
elther Fuse or Meter Box.

Table 3-8 Minimum Wire Gage Size Single Phase
115 & 230 Volt Circuits

Distance {Feat} - Motor to Fuse or Meter Box
Motor| 100 Ft. 200 Ft, 300 Ft. 500 Ft.
HP | 116 | 230 | 116 | 230 { 115 { 230 | 116 | 230
114 14 | 14 10 | 12 8 10 G 8
13 12 | 14 10 | 12 3] 10 4 8
112 10 | 12 8 10 3] 8 4 8
34 1 10 | 12 <] 101 4 8 2 8
1 8 10 G B 4 3] 4
1121 4 10 0 8 g 4
2 8 6 4 2
3 8 6 4 2
5 8 4 2 0

3.4.3.2 Extension Cords (Single Phase Motors):
Where an extension cord(s} is ulilized to provide power to the
motor the extensten cord(s) must be...{1} the proper gauge size
per table 3-8, (2) in good working condition (3} properly
grounded,

3.4.4 GROUND CONNECTION(S):

WARNING: ELECTRICAL GROUNDING HAZARD
For general information on grounding (USA) refer to NEC Article 250.
Improper grounding of an inverter fed motor may result in frame
voltages in excess of 500 Voits. In making the ground cennection,
the installer must make certain that a good electrical connection Is
obtained between motor and grounding lead. Failure to properly
ground motors, per the applicable naticnal code (sucit as NEC Article
430) and local codes may cause serious injury or death to personnel,

Primary “internal” Ground: A grounding conductor must be
connected to the grounding terminal provided in the terminal housing.
This greunding terminal is either a ground screw, ground lug, or a
tapped hole to be used with a separately provided ground screw, The
internal grounding feature is accessible inside the terminal housing
and must be used as the primary grounding connection.

Secondary "External” Ground: Some motors are provided with a
supplemental grounding terminal Jocated on the external surface of
the motor frame or feet. This external terminal is for supplemental
bonding connections where local codes pemit or require such
connection

3.4.5 START UP:

WARNING: ELECTRICAL SHOCK HAZARD:
Be certain that all connections are secure and the conduit box cover
Is fastened in place before electrical power Is connected, Failure to
follow these instructions could result in serfous personal Injury, death,
and/or property damage,



A WARNING: LOOSE & ROTATING PARTS HAZARD

Before proceeding read Section 1-2 on Mechanical Safety. Failure to
follow the instructions in Section 1-2 could result in serious personal
Injury, death and/er property damage

WARNING: EXCESSIVE SURFACE TEMPERATURE
HAZARD
Motors with the temperature code stated on the nameplate are
designed to operate within this Emit. Improper application or
operation can cause the maximum surface temperature to be
exceeded. A motor operated in a Hazardous Location that exceeds
this surface temperature limit increases the potential of Ignifing
hazardous materials. Therefore, motor selection, Instaliation,
operatfon, and maintenance must be carefully considered to ensure
against the following conditions: (1} Motor load exceeds service
factor value, (2) Ambient temperature above nameplate value, (3)
Voltages outside of limits {3.4.1.3), {4) Loss of proper ventilation, (5)
VFD operation exceeding motor nameplate rating, (6) Alitude above
3300 feet / 1000 meters, {7) Severe duty cycles, {8) Repeated starts,
(9) Motor stall, (10) Motor reversing, and (i0) Single phase
operation, Fallure to follow these Instructions could result In serfous
personal injury, death and/or properly damage.

CAUTION: HOT SURFACE
Normal motor surface temperatures may exceed 90 * C {194° F).
Touching the motor frame may cause discomfort or injury, Surface
temperatures should only be measured with suitable instruments and
not estimated by hand touch.

3.4.5.1 Start Up - No Load Procedure

1. Check Instructions: Before startup carefully read and fully
understand these Instructions including all warnings, cautions,
and safety nofice statements,

2. Motor out of storage after more than three months:
Check winding insulation integrity with a Megger. ¥ winding
resistance fo ground is less than 1.5 Meg-ohms consuit the local
authorized service shop before energizing the motor,

3. Check Installation: Mechanical - Check tightness of all
bolts and nuts. Manually rotate the motor shaft to ensure motor
shaft rotates freely. Note: Shaft & bearing seals will add drag.
Electrical - Inspect all electrical connections for proper
terminations, clearance, mechanical tightness and electrical
continuity. Be sure to verify connections are made per the
nameplate conneclion diagram or separate connection plate.
Replace all panels and covers thal were removed during
Installation before energizing the mator.

4. Energize Motor: Check Rotation
If practical check motor rotation before coupling to the load,
Unlock the electrical system. Momentarily provide power to
motor to verify direction of rotation. |f opposite rofation is
required, lock out power before reconnecting motor, If motor has
a rotational arrow only operate the motor In the rofation
identified. Reapply power to ensure proper operation,

5. Record No Load Amps, Watts & Voltage:

Recommend - To establish a baseline value check and record
the no load amps, watts, and voltage.

3.4.5.2 Start Up —Load Connected Procedure

1. Check Instructions: Before startup carefully read and fully
understand these instructions Including all warnings, cautions, &
safety notice statements.

2. Coupling Instalfation: Check that the connected equipment
is properly aligned and not binding. Check that all guards and
protective devices are properly installed.

3. Energize Motor: When all personnel are clear of the
machine, apply power and verify that the load Is not transmitting
excessive vibration back to the motor though the shaft or the
foundation. Verify that motor amps are within nameplate rating.
For repeated starts see 3.4.5.3. The equipment can now be
fully loaded and operated within specified limits as stated on the
nameplate.

3.4.5.3 Jogaing andfor Repeated Starts

Do not start more than twice In succession under full load.
Repeated starts andfor jogs of induction motors can cause
overheating and immediate fallure. Contact the motor manufacturer
if it is necessary to repeatedly start or jog the motor.

4.0 MAINTENANCE:

WARNING: Hazardous Locations Motor Repair HAZARD:
Division 1 Hazardous Locations mofoers can enly be modified or repaired
by the manufacturer or a facility that is Listed under UL's category
“Motors and Generators, Rebuilt for use in Hazardous Locations™. Failure
to follow these instructions could result In serious personal injury, death
and/or properly damage.

WARNING: ELECTRICAL SHOCK HAZARD
Elecirical connections are to be made by qualified electrical personnel In
accordance with all applicable codes, ordinances and sound practices.
Failure to follow these instructions could result in sericus personal injury,
death and/or property damage. Only qualified personnel who are familiar
with the applicable naticnal codes, local codes and sound practices
should install or repair electric motors and their accessories.

WARNING: ELECTRICAL LIVE CIRCUIT HAZARD
Do not touch electrically five parts, Disconnect, lockout and tag input
power supply before installing or servicing motor (fncludes accessory
devices).

4.1 GENERAL INSPECTION

Inspect the motor approximately avery 500 hours of operation or every
three months, whichever occurs first. Keep the moetor clean and the
veniilation and fin openings clear. The following steps should be
performed at each ingpection:

41,1 VENTILATION: Check that the ventilation openings andfor
exterior of the motor is free of dirt, oil, grease, water, ete, which can
accumulate and block motor ventilation. If the motor is not properly
ventilated, overheating can occur and cause early moter failure.

4.1.2 INSULATION: Use a "Megger” pericdically to ensure that
the Integrity of the winding insulation has been maintained. Record
the Megger readings. If winding resistance to ground is less than 1.5
Meg-ohms consull the local authorized service shop before re-
energizing the motor.

4.1.3 ELECTRICAL CONNECTIONS: Check all electrical
connectors to be sure that they are tight.

4.2 LUBRICATION & BEARINGS:

The [ubricating ability of grease (over time) depends primarily on the
fype of grease, the size of the bearing, the speed at which the bearing
operates and the severity of the operating conditions. Longer bearing
life can be obtained if the listed recommendations are followed:

NOTE: i lubrication instructions are provided on the motor nameplate,
the nameplate instructions will supersede these instructions. Molors
marked “Permanently Lubricated” do not require additional service.

ﬂ CAUTION: BEARING | MOTOR DAMAGE WARNING
Lubricant should be added at a steady moderate pressure, |If added
under heavy pressure bearing shield(s) may collapse. Over greasing
bearings greatly increases bearing friction and can cause premature
bearing and/or motor failure.

4.2.1 GREASE TYPE (unless nameplate states otherwise):
Nameplate Ambient Temperature between -30°C (-22°F} to 65°C
{160°F} inclusive: Recommended grease for standard service
conditions is Mobit Polyrex ® EM, Equivalent and compatible greases
include: Texaco Polystar RB, Rykon Premium #2, Pennzoll Pen 2
Lube, Chevron SRI & Mobil SHC 100.

Nameplate Amblent Temperature below -30°C (-22°F): Special low
temperature grease is recommended, such as Aeroshell 7 or Beacon
325 for ball bearings and Mobil SHC 100 for roller bearings.



Nameplate Ambient Temperature above 65°C (150°F). Dow

Corning DC44 or equivalent, a special high temperature grease is

required. Note that Dow Corning DC44 grease does not mix with

other grease types.

4,2,2 BEARING OPERATING TEMPERATURE:

CAUTION: HOT SURFACE

The external surface temperature of the end shleld {bracket) bearing
hub may reach 100° G (212° F) during normal operation. Touching
this surface may cause discomfort or injury. Surface temperalures
should only be measured with suitable instruments and not estimated

by hand touch.

For RTD setlings see Table 3-7.

4.2,3 LUBRICATION INTERVALS: (For motors with regreasing provisions)

Eq.4.2 Lubrication Interval = [{Table 4-1) hrs] x [Interval Multiplier {Table 4-2)] x [Construction Multiplier (Table 4-3)]

Table 4-1 Lubrication Intervals (Hours) These values are based on average use.

Operating Speed — RPM {See Table 3.4 for Maximum Operating Speed)
NEMA / [IEC] Frame Size <7200 <5400 <4500 <3600 <1800 <1200

56-180  [80-110] 2500 Hrs 4000 Hrs 5000 Hrs 6000 Hrs. 17000 Hrs. 20000 Hrs.
210-250 [130-160] 2500 Hrs 4000 Hrs 5000 Hrs. 12000 Hrs. 16000 Hrs.

280 {180] 2000 H 3000 Hrs 4000 Hrs. 10000 Hrs. 14000 Hrs.

320 {200] 2000 Hrs 3000 Hrs. 9000 Hrs. 12000 Hrs.

360 [225] 2000 Hrs. 8000 Hrs, 10000 Hrs,
400-440 [250 — 280) 1500 Hrs. 4000 Hrs. 7000 Hrs.

>440  [>280] 1000 Hrs. 3000 Hrs. 5000 Hrs.

Seasonal Service: If motor remalns idle for more than six monihs, Lubricate at the beginning of the season, than follow lubrication intervak.
Do not exceed maximum safe operating speed Table 34 without manufacturer's approval

Table 4-2 Service Conditions

Use highest {evel Multiplier: Maximum Ambient Temperature and Contamination are independent faclors

Severity of Maximum Ambient , s I
. Atm c inatio 1
Service Temperature tmospheric Contamination Muitiplier
Standard Less than 40° C (104° F) Clean, Slight Corrosion, indcors, less than 16 hrs per day 10
Severe Above 40° C (104° F) to 50° Moderate dirt or Corrosion or outdoors or more than 16 hrs
C per day 0.5
Greater than 50° G or " ; .
Extreme Class H Insulation Severe dirt or Abrasive dust or Corrosicn 0.2
Table 4-3 Construction Multiplier Table 4-4 Relubrication Amounts
Construction Muitiplier Frame Size Volume
Angular Contact or Roller Bearing 0.5 NEMA | IEC Cu.In. | Fluld oz ml
Vortieal Motor 05 48-56 80 0.25 0,14 4.0
: 143-145 90 0.26 0.14 4.0
All others 1.0 182-184 110 0.50 (.28 8.0
213-215 130 0.76 0.42 12,6
254-256 160 1.00 0.65 16.0
284-286 180 1.50 0.83 25.0
324-326 200 2.00 1.1 33.¢
364-365 225 3.00 1.66 50.0
404-405 250 3.80 241 62.0
444-449 280 4.10 2,27 67,0
»449 >280 4.50 2.50 74.0

For regreasing while operating multiply volume by 125%.




4.2.4 LUBRICATION PROCEDURE:
(For Motors with Regreasing Provisions)

CAUTION: BEARING DAMAGE WARNING

Added grease must be compatible with the criginal equipment's
grease. If a grease other than those stated in 4,2.1 is to be ulilized
contact the motor manufacturer.  Nameplate  information
supersedes section 4.2.1 (GREASE TYPE). New grease must be
free of dirt. Failure to follow these Instructions and procedure
below may result in bearing and/or motor damage.

For an extremely dirty environment, contact the motor
manufacturer for additional information,

LUBRICATION PROCEDURE:
1. Clean the grease Inlet plug or zerk fittings prior to regreasing.

2. (Iif present) Remove grease drain plug and clear outlet hole
blockage.

CAUTION: GREASE DRAIN PLUGGED:

Qld grease may completely block the drain opening and must be
mechanically removed prior to regreasing. Forcing a blocked
drain cpen by increased greasing pressure may collapse bearing
shields and / or force excess grease through the bearings and
into the mofor.

3. Add grease per Table 4-4

4. Re-install grease inlet and drain plugs Gf removed).

ﬂ. WARNING: EXPLOSION HAZARD
Do NOT energize a Hazardous Locations motor without all grease
fittings properly installed.

4.2.5 EXAMPLE: LUBRICATION

Assume - NEMA 286T (IEC 180), 1750 RPM Vertical motor driving
an exhaust fan in an ambient temperature of 43° C and the
atmosphere is moderately corrosive,

. Table 4-1 list 10,000 hours for standard conditions.

Table 4-2 classifies severiy of service as "Severe” with a
multiplier of 0.5.

3. Table 4-3 lists a multiplier value of 0.5 for “Vertical®

4, (Eq.4.2) Interval = ‘[0.(3)0{) hrs x 0.5 x 0.5 = 2500 hrs

Tablg 4-4 shows that 1.5 1n of grease Is to be added.

Relubricate every 2,600 hrs of service with 1.5 in of
recommended grease.

4.3 TROUBLE-SHOOTING

‘1 WARNING: READ INSTRUCTIONS:
Before trouble-shooting a motor, carefully read and fully understand
the warnings, cautions, & safety notice statements in this manual.

WARNING: Hazardous Locations Motor Repair:
Motors nameplated for use in Division 1 Hazardous Locations can
only be disassembled, modified or repaired by the plant of
manufacturer or a facility that Is Listed under UL's category "Motors
and Generators, Rebuilt for use In Hazardous Locations”, Failure to
follow these instructions could result in serious personal Injury,
death andfor property damage

N

CAUTION: DISASSEMBLY APPROVAL REQUIRED:
Motor disassembly must be performed by a parly approved by the
motor manufacturer, To disassemble the motor without approval
vaids the warranty.
4,31 GENERAL TROUBLE-SHOOTING WARNINGS

1. DISCONNECT POWER TO THE MOTOR BEFORE
PERFORMING SERVICE OR MAINTENANCE.
Discharge all capacitors before serviclng motor.
Always keep hands and clothing away from moving
parts.
Be sure required safety guards are in place before
starting equlpment,
If the problem persists contact the manufacturer.

L



4.3.2 Motor Trouble-shooting Cause / Corrective Action - Table 4-5

Issue:

Likely Cause:

Corrective Action:

Motor

fails to start upon initial instaliation:

Supply voltage Is too fow or s severely unbalanced {one

A {1) Check power supply fuses (2) Maich motor lead wiring {o nameplate connection
) phase is low or missing). diagram and supply voltage (3) Ensure that steady state supply voltage at motorl
terminals is within limits (see secticn 3.4.1.3}. Correct as needed (4) Obtain correct;
B.) | Motor leads are miswired at conduit box. motor to match actual supply voltage.
c Driven load . (1) Verify that motor & load turn freely (2) Disconnect motor from load & ensure
.) | Driven load exceeds motor capacity |motor turns freely. Note: Roller bearings make noise when motor is uncoupled and
— shaft is rotated (3) Verfy thalt motor starts when discennected from load (4)
D.) |Load is jammed. Remove excessive / binding load if present.
E.) |Fan guard is bent and making contact with fan Replace fan guard & fan (if blades are damaged}
F.} |VFD with power factor capacitors installed Remove power factor correction capaciiors if equipped
p
G.) |VFD with motor neutral lead grounded Ensure that motor neutral lead Is ungrounded
(1) Repeat checks listed above (2) Verify that VFD current limit and staring boost
H.) |VFD programmed incorrectly are set correctly (5) Double-check motor and feedback parameter setlings andj

VFD permissives (6) Repeat autetune (for vector drives) procedure (7) Consulf
VED supplier.

Motor has been running, then slow down, stalls, or fails to restart:

Supply voltage has drooped or has become severely|

(1) Replace fuse or reset circuit breaker. Allow motor to cool down before resetting
mantral protector on motor. Warnings - See section 1.1 for automatic and manual

A.) unbalanced reset protector warnings (2) Verify that rated and balanced supply voltage has
keen restored before restarting motor. Measure voltage during restart. Ensure that
steady state supply voltage at motor ferminals is within limits {see section 3.4.1.3).

B.) fMotor is overloaded (1) Verify that motor & load tum freely. Repair binding companents as needed (z)l

C.) [Metor bearings are seized Reduce driven load to match motor capacity or increase motor size to match load

- requirements.
‘D.) Load Is jammed.
(1) Check fault codes on VFD and follow VFD troubleshooting procedures (Z)I

E.} JVFD will not restart motor after tripping Verify that VFD input voltage is batanced and within limits {3) Remove excessive
mechanical load if present.

|F.) Capacitor failure on single phase motor (if equipped) Warning: Potential Shock Hazard: Contact service shop to check capacitor.

[Motor takes too long fo accelerate:

A.) iMotor leads are net connected correctly Match motor lead wiring to nameplate diagram.
{1) Ensure that steady stale supply voltage at motor terminals is within Emits (see
Bl ]S:EE I[g " c\;c:iltage has drooped or become severely section 3.4.1.3). Correct as needed (2) Obtain correct motor to match actual supp
. voitage,
- Determine correct motor size and contact motor representative to obtain)
C.} |Load exceeds motor capability replacement motor,
: . Motor may be toe small for lead. Record acceleration time. Start capacitors may|
D.} [Faulty start capacitor (Singte Phase) fail if acceleration time exceeds 3 seconds.
. {1) Check to make sure motor & load tum freely (2) Disconnect motor from load &
E.) [Mechanical Failure ensure motor turns freely
Motor rotates in the wrong direction:
[Single Phase] Reconnect motor according to wiring schematic provided.  Note:
A.} JIncorrect wiring connection at motor Soeme motors are non-reversible
[Three Phase] Interchange any two power supply (phase) leads.
Motor overheats or overload protector repeatedly trips
(1) If motor current exceeds nameplate value, ensure that driven Joad has no
. . increased. Correct as needed. (2} If new motor is a replacement, verify that the}l
A.) |Driven Load Is excessive raling is the same as the old motor. If previous motor was a special design, a
general purpose motor may not have the correct performance.
R Most motors are designed to operate in an amblent up to 40 °C. (See seclion 4.2.2
IB.) Amblent temperature too high Hot Surface Caution)
" Remove foreign materials — clear vent openings, fan guard air inlets and frame
IC.) Motor cooling fins and/or vent openings blocked fins (TEFC motors)

3

Insufficient Alr Flow

TEAQ (Tofally Enclosed Alr Over) motors: Measure airfflow next to motor surface
and cbtain minimum requirements from motor manufacturer,




EJ)

Motor Is started {oo frequently

See seclion 3.4.56.3

FJ

Supply voltage too low, too high, or unbalanced

{1} Ensure that steady state supply voltage at motor terminals is within limits (seg
section 3.4.1.3) Correct as needed (2) Reconnect motor per input voltage (3)
Obtain cerrect motor to match power supply.

Motor Vibrates

A)

Mator misaligned to load.

|Rea1ign foad

B.)

Load out of balance (Direct drive applicatior)

{1) Ensure that load Is dynamically balanced: (2) Remove motor from foad and
inspect motor by itself. Verify that motor shaft is not benf. Rule of thumb is 0.002"
runcut for shafts extension lengths up te 3.00°. Add 0.0005" per every additional
inch of shaft length beyond 3.00°.

G.) | Uneven tension on muttiple belts ﬁrﬁr;%craz\g ;.;tlgused belts. Replace mulliple belt applications with a complete set
(1) De-energize motor and record vibration as load ceasts from 100% speed to 0
RPM. If vibration drops immediately, vibration source is elecirical. if levels do not}

o, [oriven load operating at resonani point / naluralldrop immediately, scurce is mechanical (2) Redesign system to operate below the

frequency.

resonant point {3) On VFD-driven loads, program skip frequencies to bypass
resonant points (4) Increase carrier frequency to obtain <3% THD current (5) On]
variable torque loads reduce voltsihertz below base speed.

(1} Adjust VFD to obtain <3% THD current @ rated motor current (2) Adjust VFDY

E.) |VFD torque pulsations stability for smooth operation. Vector drives may be unstable at light load.

F.) |Motor miswired at terminal box [Match motor lead wiring to nameplate connection diagram,

G.} |Uneven, weak or loose mounting support. Shim, strengthen or tighten where required.
Test motor by itself, If bearings are bad, you will hear noise or feel roughness.
|Rolter bearings are normally noisy when operated without load. If sleeve bearing,

H.) [Motor bearings defective add oil per nameplate instructions. For motors with regreasing provisicns, add
grease per relubricating instructions (see section 4.2.3). If noise persists contac
warranty service.
Disconnect from load. Set motor on rubber pads on solid floor. Secure a 2 height
key in shaft keyway and energize from balanced power supply @ rated voliage.

I') Motar out of balance Record vibration levels and compare with appropriate standards. I excessive
vibration persists contact motor manufacturer. |

IBearing's repeatedly fail.

I (1) If belt drive check syslem per section 3.3.4. (2) Other than belling, check
A.) Load to motor may be excessive or unbalanced loading on motor shaft. An unbalanced load will also cause the bearings to fail. (3)
Chack runouts of mating components, such as a C-face and pump flange.
. . Motor enclosure not suitable for environment. Replace with correct enclosure
B.} |Bearings contaminated. construction
C.) |incorrect grease or bearings for ambient extremes. See section 4.2.1
. Ground brush, common mode filter, or insutated bearings must be added. Contach
D') VFD bearing damage |motor manufacturer.
Motor, at start up, makes a loud rubbing, grinding, or squealing noise.
Belf squeal during across the line starting is normal: (1) Verify that supply voltage
is within limits (see seclion 3.4.1.3). {2) Ensure that motor lead wiring matches
A.) Contact between rotating and stationary components nameplate connection diagram: {3} Isolate motor frem load. {4) To locate point o
contact turn motor shaft by hand. {5) If point of contact is not located contact
moter service shop.
Start capacitors repeatedly fail.
T Motor may be too small for lead. Record acceleration time. Starl capacitors may]
A') The motar acceleration time is too fong fail if acceleration time exceeds 3 seconds.
Excessive starting will damage motor capacitors. Contact motor manufacturer if
B.} |Motor is being started too frequently mofor is started more than 20 times/hour or if acceleration ime exceeds 3
seconds.
C.} [Motor voltage tow Verify that voltage at the motor terminals is within Emits {see section 3.4.1.3).
. o Motor infermal switch failure overheats starl capacitor. Contact service shop off
D.) |Defective start switch inside motor [ motor manufacturer.

Run capacitor fails.

IA.) IHigh ambient temperature

Verify that the ambient does not exceed motor's nameplate value




B.)

Input vollage exceeds Iimit

Verify that voltage 1o the motor terminals is within limits (see secticn 3.4.1.3},

c.)

Power surge to motor {caused by Eghtning strike or other
high transient voltage).

if a common problem, install surge protector.
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2%  General Purpose Three Phase, Totally Enclosed Fan Cooled (TEFC) Div. 1
8 Hazardous Location, Standard & Energy Efficient, Dual & Single Label, C-Face
e
£3  APPLICATIONS:
g E For pumps, fans, compressers, conveyors and tools located in hazardous locations as defined by Class and Group,
2=
FEATURES:
For afi Products In this Section: For Catalog Numbers Beginning with *X" or “¥Y™:  For Calalog Numbers Beginning with “X8™

s UL* Listed & CSA® Certified Cast Iron Frame Except Where Noted + Afuminum End Brackets & Conduit Box
+ Cast Iron Inner Bearing Caps (180 Frame & Larger Cast fron End Brackets & Conduit Box ¢ Class B Insulation
» 40°C Ambient, NEMA®*t Design B Pedformance (04) Class F Insulation

» Regreasable Bearings, 180 Frame & Up + 1.00 Senvice Faclor on 60 Hertz

GENERAL PURPOSE
CORRG-DUTY

Lifting Provisions, 180 Frame & Up Staindess Steel Nameplate & Zinc Piated Hardware
Conversion Kits: Cast lron Fan Cover Shaft Slinger on Pullay End for IP54 Protection
{180 Frame & Up)

Sealed Bearings 56-140, Shiekied 180 Frame & Up

Class, Group & Temp Code as Noted Below

GENERAL PURPOSE
841 LS

. Footless
g Catalog Class| | Class | Temp Discount |“C” Dim. | Ship Wt. | Full Load} Ful Load
= %‘ HP | RPM | Voltage | Frame Numhber Group | Group | Code § List | Symbol | (inches){ (lbs.) Eff. Amps Notes
§ & 1/3 | 1800 $208-230/460 | 56C |XS135A2DCR} CD EFG | T3C { $661 DS-3F 133 29 - 1413065} 13,24
tc] _ _
1/2]| 1800 }208-230/460 ] 56C | XS125A2DCR] CD EFG | T3C | %656 DS-3F 133 30 - 2.0-1.91.0 24
g E 1800 | 230/460 56C | Y1252BCR ] - 128 672 DS-3F 11.6 48 - 1.7/0.9
§ % 34 | 3600 | 208-230/460 | 56C | XS3451ACR | CD EFG 1 T3C | %682 DS-3F 133 3 - 27-2.6M.3 24
= g 1800 | 230/460 56C | XS34SA2ACR| CD EFG { T3B | $731 DS-3F 135 36 - 2613 51
é S 1800 | 230/460 56C | Y34S52BCR D - 2B | $708 DS-3F 1.6 52 - 2713
= 1 3600 | 208-230/460 | 56C XS1S1ACR cD EFG T3C | $700 DS-3F 13.8 36 - 3.2-3811.5 24
g % 3600 | 230M60 56C Y{1818CR D - T2B | $716 DS-3F 116 47 - 3.5
:5_ E 1800 | 208-230/460 | 143TC | XS1P2ACR ch EFG T3B |$1.279] DS-3cX 15.3 43 855 33338 51
'ég 1-1/2 | 1800 | 208-230/460 { 143TC | XS53252ACR | CD EFG | T3C |$1,175] DS-3CX 14.8 44 840 5.04.825 L3
é g 1800 | 230/460 { 145TC § X32E2BCR D FG TaB |{$1,202} DS-3CX 13.2 75 840 2.1
1800 | 208-230/460 | 145TC { XS32P2ACR D FG TB |$1,351f DS3CX 15.8 50 86.5 4948124 51
B E 1800 | 208-230/460 { 145TC | XS2E2ACR cD EFG | T3C |$1430] DS-3CX 16.8 53 84.0 6.7-6.413.2 51
%g 2 | 1800 |208-230/460 { 145TC | XS2P2ACR cD EFG | T3C |$1427] DS-3CX 5.8 50 86.5 6.2-6.003.0 51
E = 1800 | 230460 { 145TC ] X2EZBCR D FG T3B |$1.344} DS3CX 13.2 75 840 56/28
E E 1800 | 2301460 | 182TC | X3E2BCR b FG T3B |$1472]| DS-3CX 16.1 105 87.3 8.2/4.1
3 | 1800 | 230460 }184TC | XBE2BCR D FG 3B |$1,605] DS-3CX | 16.1 118 87.5 12.8/6.4
= 5 | 1800 | 2301460 |213TC | X7EZ2BCR D FG 138 |$2,108| DS-3CX 19.9 145 89.5 18.6/9.3
,%_. E 7-1/21 1800 | 2301460 | 215TC | X10E2BCR D FG TIB |52360] DS3CX | 199 170 895 2560128
§ = 16 | 1800 | 230M460 | 254TC | X15EZBCR CD FG T3C |$3,046] DS-3CX 254 300 o 37.0185
=

Y 2
Note 04 On 60 Hertz Sine Wave power Nole 24 Automatic Reset Thermal Overload Protector
Note 13 Steet Frame Construction Note 51 Equipped with Winding Thermostat

+ Alt marks shown within this docizment are properties of thelr respective owners.

VARIABLE
FREQUENCY

74
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HORIZONTAL
MOTORS

VARIABLE SPEED DRIVES VERTICAL MOTORS
R Emerson Motor Company

d 8050 West Fiorissant Ave.
EM ERSON PO Box 36912
wiotar Technolonies St. Louis, MO 63136
Send for free brochure by product name 448888 Rev. 01/04




SAFETY FIRST

High voltage and rotating parts can cause serious or fatal injury.

; 1 Safe instaliation, operation and maintenance must be performed by
gualifie personne! Familiarization with, and adherence to, NEMA MG2, the National
Electrical Code (NEC), and local codes is required. It is imporfant fo observe safety
precautions to protect personnel from possible injury.

PERSONNEL SHOULD BE INSTRUCTED TO:

1. Be familiar with the equipment and read all instructions thoroughly before installing or working
on equipment,

Avoid contact with energized circuits or rolating parts.

Disconnect afl power sources before initiating any maintenance or repair.

Act with care in accordance with prescribed procedures in handiing and fifing this equipment.
Be sure unit is electrically grounded in accordance with code requirements,

@ o B e o

Be sure equipment Is properly enclosed or protected {o prevent access by children or ofher
tnauthorized personnet to prevent possible accidents.

7. Besure shaft key is fully captive before unit is energized.
8. Avcid contact with capacitors until safe discharge procedures have been completed.

9. Provide proper guarding for personnel against rotating parls and applications involving high
inertia foads which can cause overspeed.

10, Avold extended exposure to equipment with high noise levels.

INSPECTION AND HANDLING

inspect unit to make sure no damage has occurred during shipment. Check nameplate for correct
speed, horsepower, voltage, herlz and phase for conformance with power supply and equipment.

Units should be lifted using afl eyebolts or fugs if provided. These
AWARNING eyeholts or lugs are provided for lifting this unit only and must not
be used to lift any additional weight. Lifting angle, from shank of eyebolf, must not exceed
30 degrees for machines with single and 45 degrees for machines with multiple liffing means.
Replacement eyebolts must be per ASTM A488 or equivalent. All eyeholts must be securely
tightened. Be careful not to fouch overhead power lines with lifting equipment. Failure to
observe this warning may result in serious personal injury.

STORAGE

Units should be stered indoors, in a clean, dry location & winding should be protected from exces-
sive moisture absorplion. NOTE: If motors are to be stored for over one year, refer to Emerson Motor
Company. if motors are fo be stored for over one year and if gear and beit transmission units are to
be stored for over six monihs, refer to Emerson Motor Company.

LOCATION

Use only UL Listed Hazardous Location Motors for service in
AWARNING Hazardous Locations as defined in Article 500 of the NEC. Units
should be located in a clean, well-ventifated area. Units should be located in a suitable
enclosure or profected to prevent access by chifdren or other unauthorized personnel to
prevent possible accidents.

2-En



INSTALLATION / MOUNTING

Mount unit on & firm, flat surface sufficiently rigid to prevent vibration. Drive belts and chains shoid
he tengioned in accordance with supplier recommendations. Couplings should be properly aligned
and balanced. For belt, chain and gear drive selection refer to the drive or eguipment manufactr-
er, For application of drive equipment refer to applicable information in NEMA MG1,

Motors have been dynamically balanced using a half key the same length as the full key shipped
with the motor. if pulley length keyway is less than this length, rework fong key by removing one-half
of excess fength between pulley and end of key fo maintain balance.

Do not restrict motor ventilafion. Unless othenwise specified on nameplate, moter is designed for |
operation in accordance with NEMA MG1 “Usual Service Conditions” which states an ambient tem-
nerature range of -15° C to 40° C (5° F to 104° F). Standard grease {ubricated units are suitable for
operation within this temperature range. Special lubricants may be required for amblent temperatures
outsids of this range. Note: Mofors operating under rated load and allowable ambient conditions may
fasl hot when touched: this is normal and should not be cause for concern. When in doubt, measure
frame surface temperature and confer with nearest office. Enclosed motors normally have conden-
sation draln openings. Insure that drain openings are properly ocated and open (piugs removed) for
{he motor mounting position. Drain openings should be at lowest point of end brackets, frame hous-
ing and terminal housing when the motor is installed, This may require modification of motor to
accomplish, If unit appears wet, andfor has been stored in & damp locatfon, dry cut thoroughly and
check for adequate insulation resistance to giound before cperating.

Guards should be provided for all exposed rofating parts fo
AWARNING prevent possible personal injury, Keep fingers and foreign objects
away from ventilation and other openings. Applications involving high inertia loads may
damage this equipment due to mofor overspeed during coast shutdown. Such applications
should be referred fo Emerson Motor Company.

Do not force drive coupling or other equipment onfo shaff, as
A CAUTION hearing damage may resulf.

POWER SUPPLY AND CONNECTIONS

The powsr supply must agree with values on nameplate. Terminal voitage should not vary more
than +10% of nameplate voltags at rated frequency. Unbalanced line vollags, greater than one per-
cent, can cause overheating. Do not exceed the rated load amperes on the nameplate. Starting con-
trols and overload protection should be properly sized In accordance with the NEC and the contral
mantfacturer's recommendations,

Motor connections shoutd be made by following instructions on connection diagram. Determine direc-
tion of rotation before connecting driven equipment, If direction of rotation label is supplied, operale only
in specified direction, Rotation may be reversed on three phase molors by interchanging any two line
connections. On single phase motors interchange leads per connection diagram on motor, Wiring of
unifs, controls and grounding shail be in accordance with local and NEC requirements.

Failure to properly ground unit may cause setrious injury fo
AWARNING personnel. Where unexpected starting could be hazardous fo

personnel, do not use automatic reset starting devices.

USE OF VARIABLE FREQUENCY DRIVES

Electric motors can be detrimentally affected when applied with variable frequency drives (VFD's).
The non-sinusoidal waveforms of VFD's have harmonic content which causes additional motor
heating; and high vollage peaks.
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Other effects of VFD's on motor performance include reduced efficiency, increased load current,
vibration and noise, Standard motors utlized with VFD's must be limited to those application consid-
erations defined in NEMA MG-1 Part 30. Refer to PDS #311-215 available at www.usmotors.com.

NEMA MG-1 Part 31 defines performance and application considerations for Definite-Purpose
inverter Fed Motors, To insure satisfactory performance and reliability, U.S. Electrical Motors offers
and recommends nameplated inverter duty motor products which meet the requirements of NEMA
MG-1 Part 31, The use of non-inverter duty motors may result in unsatisfactory performance or pre-
malure failure, which may not be warrantable under the Terms and Conditions of Sale. Contact your
Emerson Motor Company Field Seles Engineer for technical assistance for motor selection, appli-
cation and warranty detalls.

OlL LUBRICATION

Most ol lubricated units are shipped without ofl, Refer to Instruction Manual with unit for specific type
and grade of olt to be used, change interval and level If lubrication instructions specify synthetic of,
do not substitute.

For appfications in the food and drug industry (including animal
AWARNING food), consult the peiroleum supplier for lubricants that are
acceptable to the Food and Drug Administration and other governing bodies,

MAINTENANCE

Inspect units at regular intervals, Keep units clean and ventilation openings clear of dust, dirt or other
dehris. Lubricate units per this operating instruction folder and instruction plate on unit. Excessive
iubrication may damage the unit, Do not over grease.

Disconnect all power sources fo the unit and discharge all parts
AWARNING which may refain an electrical charge before aftempting any
malntenance or repair. Screen and covers must be maintained in place when unit is in
operation, Failure fo observe this warning may result in personal injury,

U.L. Listed Motors for use in Hazardous Locations: Repair of these motors must be made by
the manufacturer or manufacturer's authorized service sfation approved to repair U.L. Listed
fotors, The UL, listing applies to the electric motor only and not the belt or gear
transmissions or other devices that may be connected to the motor.

COOLING TOWER DUTY MOTORS

During instaliation, insure drain plugs ars removed from lower drain holes in brackst and outlet box.
All upper drain holes must be plugged at all times. External umbrella seal must be in place for shaft
up applications. Motors with Bearing numbers "XXXX-2RS" are double sealed and not fo be relu-
bricated.

VARIDRIVE UNITS

Do not furn speed control hand wheel while unit fs not operating; this may cause damage to the unit,
Hand whest position is a relative speed indication only. Use direct speed sensing accessery for pre-
cise speed indication. Units equipped with sleclric remete spead indicator accessory are not cali-
brated af the factory and must be calibrated at site. Refer to calibration instructions with the unit.

VARIDRIVES equipped with ENDOLUBE construction do net require Iubrication of the sliding
Varidisc. Operate VARIDRIVE through its entire speed range weekly.
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Do not force confrol wheel heyond speed fimits shown on the
AWARNING nameplate. The mechanism and belt are designed for the rated
speed and horsepower shown on the nameplate. Operation beyond these limits may result in
damage fo the belt and mechanism and possible infury to personnel, The covers on the frame
case must nof be removed or feft off while unit is in operation. Do not atfempt fo disassemble
or repair the driven pulley discs because high spring tension may be released causing injury
to personnel. Refer to authorized Service Cenfer. Refer to VARIDRIVE Instaflation and
Maintenance Manual for complete belt changing instructions. For additional defailed
information, request specific product instaffation and maintenance manual,

GREASE LUBRICATION INSTRUCTIONS

Units are prelubricated at the factory and do not require initial lubrication, Relubricating interval
depends upon speed, type of bearing and service. Refer to Table 1 for suggested regreasing inter-
vals. Operating conditions may dictate more frequent lubrication. Motor must be at rest and electri-
cal controls should be locked open to prevent energizing while motor is being serviced (refer to sec-
tion on Safety). if motor is being taken out of storage, refer to storage procedures.

To relubricate bearings, remove the drain plug. Inspact grease drain and remove any bicckage with
a mechanical probe taking care not io damage bearing. '

Under no circumstances should a mechanical probe be used whife
A CAUTION the motor is in operation. Add new grease at the grease inlet, refer
to Table 1 for replenishment quantities. New grease must be compatible with grease in the
motor (See Caution Note). Run the motor for 15 fo 30 minutes with the drain plug removed
to allow purging of any excess grease, Shut off unit and replace the drain plug. Return motor
fo service. Some motors have sealed hearings and are not regreasable.

Over greasing can cause excessive beating temperatures, premature lubricant breakdown
and bearing faifure. Care should be exercised against over greasing.

Table 1

Recommended Grease Replenishment Quantities & Intervals
(For lubrication of units in service)

Bearing Bearing (Grease
Numbar-Common Numbet-AFBMA FLOz Lubrication Interval
G2XX BIXX YRBOOZ XXBCO3 3600 RPH 1800 RPM 1200 RPR
52036207 6303-6306 17-35 17-30 0.2 2 Years 3 Years 3 Years
52086217 6307-630¢ 40-60 3545 04 1 Year 2 Years 2 Years
82136215 6310-6311 65-75 50-55 0.5 1 Year 2 Years 2 Years
6218-6220 §312-6315 80-100 675 10 6 Kos. 1 Year 2 Years
6221-6228 6316-6320 105-140 80-100 18 6 Kos. 1 Year 1 Year

For meters mounted vertically or In hostile environments, reduce intervals shown by 50 percent.
Refer fo motor nameplate for bearings provided on a specific mofer.

For bearings not listed in table above, the amount of grease required may be calculated by the
formula:

G=011xDxB
Where;
G = Quantity of grease in fluid cunces.
D = Outside diameter of hearing in inches.
B = Width of bearing in Inches.
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Table 2
RECOMMENDED GREASES
THE FOLLOWING GREASES ARE INTERCHANGEABLE WITH THE GREASE AS PROVIDED IN

UNITS SUPPLIED FROM FACTORY (UNLESS STATED OTHERWISE ON A LUBRICATION
NAMEPLATE PROVIDED ON MOTOR).

MANUFACTURER GREASE (NLGI No. 2)
EXXON CORP. POLYREX - EM
CHEVRON USA. INC, SRINO. 2

Greases of different bases (fithium, polyurea, clay, efc.} may not be
A CAUTION compatible when mixed. Mixing such greases can resuft in reduced
fubricant life and premature bearing failure. When necessary, prevent such intermixing by
disassembling the motor, removing all old grease from hearinys and housings (including all
grease fill and drain holes). Inspect and replace damaged bearings. Fill bearing housings and
hearing approximately 30% full of new grease. Remove any excess grease extending beyond
the edges of the beating races and retainers, Refer fo Table 2 for recommended greases.

WARRANTY
LIMITED WARRANTY

Al US.EM. products are warranted against defects in workmanship and materials for 12 months
from date of instaliation, ot to exceed 18 months from date of shipment from EMC. Some of
U.S.EM's products carry a warranty period longer than 12 months, Please refer to the current price
catalog or to EMC for details on specific products. This limited warranty does not apply to any prod-
uct which has been subject fo misuse, misapplication, neglect {inchiding without limitation, inade-
guate maintenance), accident, improper installation, modification, adjustment, or repair. This consti-
futes EMC's only warranty in connection with this sale and is In fiew of all cther warranties, expressed
or implied, written or oral, THERE ARE NO IMPLIED WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE THAT APPLY TO THIS SALE, No emplovee, agent,
dealer or other person is authorized to give any warranties on behalf of EMC ner te assume for EMC
any other liability in connection with any of its products.

EXCLUSIVE REMEDY

EMC's liabillty shall be Himited exclusively fo repairing cr replacing any product found by EMC to he
defective, or at EMC's option, to refund the purchase price of its product. Such product shall be
returnad, freight prepaid, to the nearest U.S.EM. authorized service station or EMC factory. It is
agreed that such replacement, repair, or refund be the sole and exclusive remedies available from
EMC. EMC shali not be liable for damages of any sort whatsoever beyond these exclusive reme-
dies including incidental and conseauential damages regardless of whether any claim is based upon
contract, negligence, strict llability, fort, warranty, or other basis. The repair or replacement of the
product, or the rafund of the purchase price, at EMC's option, constitules fulfiliment of all liabilities
of EMC to the buyer for defective products.

RENEWAL PARTS AND WARRANTY SERVICE

When inquiring for renewal parts, call the nearest U.S, Electrical Motors Parts Stecking Distributor.
For warranty service, call the nearest U.S, Electrical Motors Authorized Service Stalion. Glve them
complete Nameplale data, including identification number, efe.

Request installation and maintenance manuals by product name.
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FOR SERVICE CALL:

NEAREST U.SEM AUTHORIZED SERVICE STATION OR U.S.EM. PRCOUCT
SERVICE ST. LOUS, MO 1-800-566-1418

VISIT OUR WEB SITE

www usmotors.com

SALES REGION PHONE TOLL-FREE FAX
EMERSCON MOTOR COMPANY
ST. LOUIS, MO 888-637-7333  314-563- 2087
INTERNATIONAL SALES 314 - 553 - 4157 NIA 314-553- 2135
MONTREAL, QUEBEC/CAN. 514-332-1880  800-361-5500  514-332- 5912
MARKHAM, ONTARIO/CAN. 905 - 475 - 4670 NIA 905 - 475 - 4672
MONTERREY, MEXICO 011 - 52618 - 389 - 1300 NA - 011-52818- 388 - 1310
CARACAS, VENEZUELA 582 - 237 - 7522 N/A 582 - 232 - 9727
BOGOTA, COLOMBIA 571-439 - 5420 NIA 571 - 439- 5417
Notes
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SH 4282
NEMA-C + W
Ratings & Combinations

KoRP

DRIVESYSTEMS

SK 4282

XK K MK KX X

XXX XK XXX XX X

X 3¢ 3¢ 3R X HOR X X K
B MR X KK K XK

3¢ 5553 5NN HR B KKK X R KK KK XK KK K

AT VA TR = Iy =4 =, 37

155.40 11 -11284-::£197$3ﬁ11303;aif'

=
x
W

* Caution - The motor power may exceed the gear unit’s mechanical torque capacity
® The mechanical power limit of the solid input shaft type "W” may limit the reducer rating.
All ratings are mechanical. See page 14 for thermal considerations.

SK 4282 170 170
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UNICASE® Shaft Mount Gearboxes BIM 1020
Installation and Maintenance Instructions

Retain These Safety Instructions For Future Use

INSPECTION OF UNIT

Thoroughly inspect the equipment for any shipping and handling damage before accepting shipment from the frelght company. i any of the
goods called for in the bill of lading or express receipt are damaged or the quantity is short, do not accept until the freight or express agent
makes an appropriate notation on your freight bill or express receipt. if any concealed loss or damage is discovered later, notify your freight
carrier or express agent at once and request him to make an inspection, We will be very happy to assist you in collecting claims for loss or
damage during shipment; however, this willingness on our part does not remove the fransportation company’s responsibility in reimbursing
you for collection of claims or replacement of material. Claims for loss or damage in shipment must not be deducted from the NORD Gear
invoice, nor should payment of the NORD Gear invoice be withheld awalting adjustment of such claims, as the carrier guarantees safe
delivery.

If conslderable damage has been incurred and the situation is urgent, contact the nearest NORD Gear Sales Office for assistance. Please
keep a written record of alt communications.

RECCRD NAMEPLATE DATA

Lecate the gear reducer nameplate and record all nameplate data for future reference.

8K

SN

RATIO MAX TORQUE

RPM MTG. POS

STORAGE

PROPER STORAGE UNTIL. INSTALLED

Keep unit in & dry, temperature controlied area. If stored other
than said, long term storage methods must be applied to the unit
including complete fill with lubricant. Prolect machined surfaces
and rotate shafts periodically. Prior to putfing unit into service,
drain lubricant and refill to proper level as determined by the
mounting position.

BIM 1020/2005/03

PROPER HANDLING OF THE UNIT

Exercise care o prevent damage to the unit when moving. Lift
only at designed lifling points. Do not aitach other machinery and
lift by the unit lifting poinis. The lifting points are to be used to lift
the unif only. Insure that adequate safety measures are taken to
protect personnel during transportation. Profect the mounting
surface from damage.
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INSTALLATION OF UNIT

To ensure fong service and dependable performance, an enclosed gear drive must be rigidly supported and the shafls accurately aligned.
The fallowing describes the minimum precautions required to accomplish this end.

FOUNDATION

The responsibllity for the design and construction of the
foundation lies with the user. The foundation must be adequate
{o withstand normal operating loads and possible overloads while
maintaining alignment to altached system components under
such loads.

MOUNTING POSITION

Unless a unit is specifically crdered for inclined mounting, the
foundation must be level and flat. The lubrication system may
not operate properly if the unit is not mounted in the position for
which it Is designed. It may be desirable to elevale the
foundation 1o facllitate oil drainage.

GONCRETE FOUNDATION
If a concrete foundation is used, steel mounting pads and bolis of
sufficient size 1o distribute the siress info the concrete should be
grouted info the foundation.

STEEL FOUNDATION

if a structural stee! foundation is used (i.e. wide flange beams or
channels), a base plate or sole plate of suitable thickness shoutd
be used and should extend under the entire unit.

FOOT MOUNTED UNITS

Use shims under the feet of the unit to align the output shaft to
the driven equipment. Make sure that all feet are supported so
that the housing will not distort when it is bolted down. Improper
shimming will reduce the life of the unil and may cause failure.
Dowel pins may be installed to prevent misalignment and ensure
proper reatignment if removed for service.

SHAFT MOUNTED UNITS

Shaft mounted drives should be mounted as close fo the driven
equipment bearing support as possible to minimize bearing loads
due to overhung load. Design of the joint connection between the
torque reaction arm and the foundation is the user's responsibility.

Hollow Shaft Dlameter tolerance
Metric (mm)
<@ 18 = +0.018/-0.000
>@ 18< ¢ 30 =+0.021/-0.000
> 30< & 50 =+0.025/-0.000
> 50< 80=+0.030/-0.000
> 80<@ 120 = +0.035/-0.000
> @120 < & 180 = +0.040/-0.000
inch
< @ 4.375=+0.0010/ -0.0000
> @ 4.375 = +0.0015 7-0.0000

Customer shaft dlameater tolerances with keyed hollow shafts
Metric {mm})
<@ 18 = +0.000/-0.011

>@ 18<@ 30= +0.000/-0.013

» @& 30<& 50=+0.000/-0.016

> B0<@ 80=+0.000/-0.019

> 80< @ 120 = +0.000/-0.022

> 120 < & 180 = +0.000/-0.025
Inch

£ (3 1,500 = +0.000/-0.002

> & 1.500 < @ 2.500 = +0.000/-0.003

> 2,500 < @ 7.000 = +0.000/-0.004
Shaft finish to be 125 micro inches or smoother.

Customer shaft diameter tolerance with Shrink Disc fit h6
Metric {mm)
<@ 18 = +0.000/-0.011
>@ 18< @ 30 =+0.000/-0.013
>@ 30<@ 50=+0.000/-0.016

BIM 1020/2005/03

>@ 50<@ 80=+0.000/-0.019

> @ 80 <@ 120 = +0.000/-0.022

> @120 < @ 180 = +0.000/-0.025
Inch

<2 0.750 = +0.0000/-0.0004

@ 0.750 < & 1.125 = +0.0000/-0.0005
@ 1.125 < @ 2.000 = +0.0000/-0.0006
@ 2.000 < @ 3.000 = +0.0000/-0.0007
@ 3.000 < @ 4.750 = +0.0000/-0.0008
@ 4,750 < & 7.000 = +0.0000/-0.0010
Shaft finish to be 125 micre inches or smoother,

VvV VYV
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Customer shaft diameter tolerance with Shrink Disc fit {6
(looser fit)
Metric {mm)
<@ 18 =-0.016/-0.024
>@ 18< @ 30 =-0.020/-0.020
>@ 30<@ 50=-0.025/-0.038
> 50< @ 80=-0.030/-0.043
> 80<@ 120 = -0.036/-0.051
> @ 120< & 180 = -0.043/-0.061
Inch
< @ 0.750 = -0.0006/-0.0011
& 0.750 < & 1,125 = -0.0008/-0.0013
@ 1.125 < 3 2.000 = -0.0010/-0.0016
@ 2.000 < 3 3.000 = -0.0012/-0.0019
@ 3.000 < & 4,750 = -0.0014/-0.0023
& 4,750 £ & 7.000 = -0.0017/-0.00627
Shatft finish to be 125 micre inches or smoother

V¥ VY
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FLANGE MOUNTED UNITS

If a structural steel foundation Is used (i.e. wide flange beams or
channels), a base plate or sole plate of suitable thickness should
be used and should extend under the entire unit. If a bulk head
plate is used it should be of proper strength to minimize buckling
distortions.

Fiange Pilot ‘AK’ or ‘AK1’ tolerance
Meltric {mm}

>@ b0<@ 80=+0.012/-0.007
> BO<@ 120 =+0.013/-0.009
> @120 < @ 180 = +0.014/-0.011
> @ 180 < @ 230 = +0.016/-0.013
> @230 <P 315 = +0.000-0.032
> @ 315 < @ 400 = +0.000/-0.036
> 3 400 < &5 500 = +0.000/-0.040
Inch
> & 1.969 < & 3.150 = +0.005/-0.0003
> 3.150 < @ 4.724 = +0.005/-0.0004
> (& 4,724 < & 7.087 = +0.006/-0.0004
> @ 7.087 < @ 9.055 = +0.006/-0.0005
> 7 0.055 £ @ 12.402 = +0,000/-0.0013
> @ 12,402 < & 15.748 = +0.000/-0.0014
> @ 15.748 < & 19.685 = +0.000/-0.0016

BOLT STRENGTH
Bolt size, strenath and quantity should be verified 1o insure proper
torque reaction capacity whatever the mounting arrangement.

LUBRICATE SHAFTS

Both the hollow shaft and the drven shafl should be liberally
lubricated before assembly. The unit must slide freely onto the
driven shaft. Do not hammer or force the unit into place. For
shrink dise, foltow instructions below.
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AXIAL RETENTION

Each drive shaft must be retained In place relative to the gear
reducer. Or each gear reducer must be retained in place relative
to the drive shaft. Either way NORD recommends the use of
shaft shoulders, locking collars or FIXING ELEMENTS to axially
retain the shaft or gear reducer in position.

SET SCREWS

If set screws are used for axial retention, they should be tightened
evenly. Flats may be filed on the driven shaft and a thread-
locking adhesive used for more position retention,

SNAP RING RETENTION

Placing external snap rings on drive shafts must be performed
with caution. The groove, which the snap ring fils into, may
weaken the drive shaft causing premature failure. NORD does
not recommend this type of shaft retention.

THRUST PLATE

in appiications, which are subject to high vibratory loads, a thrust
plate will provide greater resistance to axial movemant. Follow
the manufacturer's recommendations for assembly.

SHRINK DISC

if & shrink disc Is used to secure a reducer hollow shaft to the

driven shatft, follow this assembly procedure. Start with the shrink

disc mounted onio the extension of the hollow shaft disc locking
bolis loosened.

1. Clean reducer bore and mating solid shaft to be free of any
[ubricants or dirt.

2.  Slide reducer onto the solid shaft until it s about half way
through.

3. Lubricate the remaining poriion of the solid shaft with a #2
grease or similar lubricant. This part will be located under
the bronze bushing. Do not install grease under the
shrink disc gripping area. Finish installing the sclid shaft
into the reducer hollow bore.

4. Finger fighten all shrink disc bolts. Now, moving a circular
pattern, tighlen each shrink disc focking bolt 1/4 to 1/2 furn.
Do not use crlss ¢ross pattern. Continue tightening in the
same circular direction with 1/4 or 1/2 turn increments until
all bolts reach the specified bolt tightening torque. Bolt
tightening torque is shown on the shrink disc label for the
particular unit.

5. Run unit for 24 hours, then retighten shrink disc locking bolis
to the proper bolt torque as indicaled above.

TORQUE REACTION ARM

On the shaft mount ‘Clincher’, torque is reacled through the
integral torque tab, which Is part of the casting. Commonly,
NORD's optional RUBBER BUFFER bushings are installed on
each side of the integral torque {ab to dampen torque shocks and
allow for mis-alignment received from the machinery during
operation.

Torque arm connection fabrications should always be mounted
perpendicular to a line through the output shaft center and the
point at attachment of the torque arm to the unit housing. In this
position the minimum load on the attachment structure arm will be
experienced, The atlachment structure must be rigid and may not
defiect under any foad. Doing so will place extra leads on the
output bearings of the reducer.

PRIME MOVER MOUNTING
Align the prime mover to the reducer-input shaft using shims
under the feef. Make sure that the feet are supported. Dowel the
prime mover to its foundation.

SHAFT CONNECTIONS
When connecting shafis to either the input or output of the
reducer, consider the following instructions.

FITS

Clearance or interference fits for coupling hubs should be in
accordance with ANSI/AGMA 9002-A86 or as foilows.

BIM 1020/2005/03

Qutput and Input shaft Diameter tolerance
Metric {mm)
<& 18 = +0.012/+0.001
> 18< @ 30=+0.015/0.002
>@ 30<@ 50=+0.018/+0.002
>@ B0<g 80=+0.030/+0.011
>@ 80<@ 120 = +0.035/+0.013
> @ 120 < @ 180 = +0.040/+0.015
Inch
<3 1.750 = +0.0000/-0.0005
> & 1.760 = +0.0000/-0.0010

Output and input shaft Driil and tap shaft end
Metric (mm}
< 16=M5
@16 21=M6
@2ts@ 24=M8
D24 <& 30=M10
30 38=M12
@ 38=< B0=M16
@50 85=M20
&85 <3130 =M24

VVVVYVYVY

Inch

< 30,438 = #10-24 x 0.4 deep
@0.438 <@ 0.813 = 1/4-20 x 0.6 deep
@ 0.813 < @ 0.938 = 5/16-18 x 0.7 deep
20.938 <@ 1.125 = 3/8-16 x 0.8 deep
@1125< & 1,375 = 1/2-13 x 1.1 deep
@1.375< @ 1.875=5/8-11 % 1.4 degp
@ 1.875 < & 3.250 = 3/4-10 x 1.7 deep
13,250 =1-8 x2.2 deep

VV VYV VYV VY

Qutbeard pinlon and sprocket fits should be as recommended by
the pin sprockets with interference fits should be heated
according to the manufacturer's recommendations, generally
250°F to 300°F, (120°C to 150° C) before assembling fo the shaft.

LOCATION
Ceupling hubs should be mounted flush with the shaft ends,
uniess specifically ordered for overhung mounting. Pinions,

GEAR WHEEL/ GEAR WHEEL/

SPROCKET SPROCKET
HUB HUB
S
R S, \\ I
(I
1)

E

CORRECT

INCORRECT

sprockets and sheaves should be mounted as close as possible
fo the unit housing to minimize bearing loads and shaft
defleclions.
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COUPLING ALIGNMENT

Shaft couplings should be installed according to the coupling
manufacturers recommendations for gap, angular and parallel
alignment. In many instaltations, it is necessary to aliow for
thermal and mechanical shaft movement when determining shaft
alignment. The coupling manufaclurer's recommendations
should be followed.

AXIAL DISPLACEMENT

The gap between shaft ends should be the same as the spacified
coupling gap unless overhung mounting of the coupling hub is
specified. The coupling gap and shaft gap must be sufficient to
accommodate any anticipated thermal or mechanical axial
movement.

ANGULAR ALIGNMENT

Insert a spacer or shim stock equal to the required coupling gap
between the coupling hub faces and measure the clearance using
feeler gauges. Repeat this at the same depth at 80-degree
intervals to determine the amount of angular misalignment.

PARALLEL ALIGNMENT

Wount a dial indicator to one coupling hub, and rotate this hub,
sweeping the outside diameter of the other hub. The paraltel
misalignment is equal fo one-half of the lotal indicator reading.
Another method is to rest a straight edge squarely on the outside
diameter of the hubs at 80-degree intervals and measure any
gaps with feeler gauges. The maximum gap measurement is the
parallel misalignment.

CHECKING ALIGNMENT

After both angular and paraltel alignments are within specified
limits, tighten all foundation boits securely and repeat the above
procedure to check alignment. if any of the specified limits for
alignment are exceeded, realign the coupling.

SPROCKET CR SHEAVE ALIGNMENT

Align the sheaves or sprockets square and parallel by placing a
straight edge across their faces. Alignment of bushed sheaves
and sprockets should be checked after bushings have heen
tightened. Check horizontal shaft alignment by placing a level
vartically against the face of the sheave or sprocket. Adjust belt
or chain tension per the manufacturer’s specified procedure.

OUTBOARD PINION ALIGNMENT

Align the pinion by adjusting the gear tooth clearance according
to the manufacturer's recommendations and checking for
acceptable outbeard pinion tooth contact. The foundation bolts
may have to be leosened and the unit moved slightly to obtain
this contact. When the unit Is moved to correct tooth contact, the
prime mover should be realigned.

RECHECK ALIGNMENT
After a period of operation, recheck alignment and adjust as
required.

1. Properly install unit on a rigid foundation
»  adequately supporied
»  securely bolted into place
« [eveled so as not lo distort the gear case

2. Properly install couplings suitable for the application and
connecled equipment.

3. Ensure accurate alignment with other equipment.

4.  Furnish and install adequate machinery guards as needed to
protect operaling personne! and as required by the
applicable standards of the Occupational Safety and Health
Administration (OSHA), and by other applicable safety
requiations;

5. Ensure that driving equipment is running In the correct
direction before coupling to reducers with backstops
{designed to operate only in a specific direction) or
machinery designed to operate only in one direction.

BIM 1020/2005/03

CHANGES IN PERFORMANCE SPECIFICATIONS
Owner has the responsibllity to consult with NORD GEAR if such
items such as appfied [oads, operating speeds or other operating
conditiens have changed.

3 - WARNING:

LOCK OUT POWER before any maintenance Is performed.
Make absolutely sure that no voltage Is applied while work is
being done on the gearbox.

START-UP

1. Ensure that switches, alarms, heaters, coolers and other
safety and protection devices are installed and operational
for their intended purpose.

2. Verify that the installed mounting position is the same as the
nametag mounting position. If not, adjust the oil level
accordingly and refocate the vent plug, filf plug and drain
plug according to the mouniing position.  See following.

AUTOVENT PLUG

The Autovent plug is brass in color and will be located at the
highest point on the gearbox. It operates like a check-valve to
allow the reducer to relieve internal pressure while preventing
lubricant contamination during cooling. A spring presses a ball or
plunger against a machined orifice until pressure exceeds 2 psi.
Above 2 psi the air is allowed to escape depressurizing the
gearcase. When intemal pressure drops below 2 psi, the
autovent re-seals closing the unit lo the outside environment.
Afier shutdown, the reducer cools aleng with the alr inside the
reducer. The unif will temporarily maintain a stight vacuum untii
normafization occurs, NORD Gear supplies an Autovent as a
standard feature.

AUTOVENT
PLUG

The Autovent releases buiit-up air pressure from
inside the gearbox {Max. pressure 2 psi).

www nord.com



FILL LEVEL & DRAIN PLUGS LUBRICANT

The drain plugs are metric socket head cap screws. They will be All NORD reducers are shipped from the factory property filled
located at the lowest part of the gearbox for ease of dralning. The with lubricant and all plugs are Installed according to the mounting
fill level plug is a hex head cap screw. 1t will be focated between position given on the reducer nametag. Acceptable oil fill level is
the Autovent and drain plug. Both fypes of plugs will have gaskets within ¥z inch of the bottom of the fill plug threads.

included to prevent oil from teaking.

OPERATION AND MAINTENANCE CHECKLIST

Operate the equipment as it was intended to be operated
Do not overload.

Run at correct speed.

Maintain fubricant in good condition and at proper tevel,
Dispose of used lubricant in accordance with applicable
faws and regulations.

SRS

\\(

. Apply proper maintenance to attached equipment at
—_J prescribed intervals recommended by the manufacturer,
7. Perform periodic maintenance of the gear drive as
DRAIN FILL LEVEL recommended by NORD.
PLUG PLUG

Two types of plugs for maintenance

MOUNTING POSITIONS
These charis detail the mounting positions for horizontal and vertical mounting. The Autovent, oit fill plug and drain plug are Indicated on each

mounting position picture. The factory set mounting position and plug locations match that shown on the gearbox nametag. For mounting
orientations other than shown consult NORD Gear,
Horizontal position

SK 6282 - 5K 11282 SK 6282 - SK 11282 SK 1282 - SK 5282
SK 6382 - SK 12382
Y

SK 6382 - SK 12382

SK 1282 - SK 5282
SK 2382 - SK 5382

H1 H2 H3

SK 1282 - SK 5282

Vertical position

a

H&* H6

Ol levet Drafn plug

* Mounting position HS with lubricant
expansion unit recommesnded

BlM 1020/2005/03 5
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MAINTENANCE

Mineral lubricant should be changed every 10,000 service hours or after two years. For synthetic olls, the lube should be changed every
20,000 service hours or after four years. In case of extreme operating {e.g. high humidity, aggressive environment or large temperature

variations), shorter intervals between changes are recommended.

QL SPECIFICATIONS

NORD supplies all reducers filled with ol from the factory. Consult the sticker adjacent to the fill plug to determine the type of lubricant
installed at the factory. Standard lubricant is 1ISO VG220 mineral-based olf. However, some units have special lubricants designed fo operate
in certain environments or to extend the service life of the lubricant. 1f in doubt about which fubricant is needed, contact NORD Gear.

STANDARD OIL — 130 VG220

Ambient Temperalure Formulation
20 10 104°F (-5 10 40°C) Mineral
TYPICAL OILS
. Service i bp
Viscosity | eormutation | Temperature il* @ : S A e
ISONLGI Rznge Mobil = | feosER %’:—.{m“g S ribor
Castrol L
Conventiona) | 20°C to +50°C | Mobiigear 7EP Klitberoil Energol Tribod
VG 460 Mineral 68F to +122°F 634 GEM 1-460 GR-XP 460} 1100/460
Synthetic | -30°C to +80°C Miobil Isolube Klabersynth NIA Tribol
PAD -22°F to +176°F | SHC 634 EP 460 EG 4-480 1510/460
Conventional } 0°Cto +30°C { Mobilgear GEP Klisberoif Energol Tribol
VG 320 Mineral 32°F to +86°F 632 GEM 1-320 |GR-XP 320] 1100/320
Synthetic -35°C to +80°C Mobil Isolube Klisbersynth N/A Tribol
PAQ -31°F to +176°F | SHC 632 EP 460 EG 4-320 15101320
Com{entional -5°C to +40°C | Mobilgear sEP Kliiberoil Energo! Tribol
VG 220 Mineral +20°F {o +104°F 630 GEM 1-220 {GR-XP 220} 1100/220
Synthetic | -34°C to +80°C Mobil Isolube Klibersynth N/A Tribol
PAC -30°F to +176°F | SHC 830 EP 220 EG 4-220 16101220
VG 150 Con\{entional -18°C to +25°C | Mobilgear AEP Klisberoil Energol Tribol
Py Mineral 5°F to +77°F 629 GEM 1-150 |GR-XP 100] 1100/100
VG 100 Synthetic | -37°C to +10°C Mobil Isolube Klibersynth NIA
PAQ -35°F to +50°F | SHC 629 EP 150 EG 4-150
Con\{entionai -16°C to +25°C | Mobilgear 2EP Kliaberoif Energol Tribol
VG 68 Mineral 5°F to +77F 626 GEM 1-68 | GR-XP68 | 1100/68
Synthefic | -40°C to +10°C Mobil Isofube NIA NIA
PAO -40°F to +50F SHC 626 EP 68
Synthelic -40°C to +10°C Mobil Khiiber-Summit
VG 32 P20 _40°F to +50°F | SHC 624 NiA NA T Hysynraaz | NA
PAO = Poly Alpha Olefin
SPECIAL PURPOSE LUBRICANTS
Ambient Temperature Formulation Manufacturer Oif Brand Name
20 to 104°F (-5 10 40°C) Food Grade Qll - Synthelic Chevron FM ISO 220
20 to 104°F (-5 10 40°C) Food Grade Qil - Synthetic OilJAX Magnaplate 85W140-FG
5 1o 126°F (-20 to 50°C) Fluid Grease Mobil Mobilux EP023
-30 to 140°F {-35 to 60°C) Fluid Grease - Synthetic Mobil Mobilith SHC 007
-30 to 140°F (-35 to 60°C} Fluid Grease - Synthetic Shell Albida LC
STANDARD BEARING GREASE — NLGI 2EP Lithium
Ambient Temperature Formutation
-20 to 140°F (-30 to 63°C) Mineral
OPTIONAL BEARING GREASES
Ambient Temperature Formulation Manufaciurer Grease Brand Name
-40 1o 230°F (-40 to 110°C) Synthetic Shell Aeroshell 6
-40 1o 230°F {-40 to 116°C) Food Grade - Synthetic Lubriplate SFL1
BiM 1020/2005/03 & www.nord.com



LUBRICANT CAPACITY

Each reducer has the ol level and oil quantity adjusted according to the mounting position shown in the tables. When replacing the oil, consult
the tables below fo determine the proper amount of oll to be Installed according to the reducer size and mounting position. Note that this is
approximate and the final level wilt be adjusted when the reducer is Installed. Acceptable oll fill level is within 4 inch of the bottom of the fill
plug threads.

LUBRICATION CAPACITY - SHAFT MOUNT 'CLINCHER' GEARBOXES

MOUNTING POSITION MOUNTING POSITION
Horizontal Veertical Horizontal Vertical
Ht | H2 | H3 | H4 || H5 |} H6 H1 H2 | H3 | H4 || HE H6
SK 0182NB | quarts | 0.42 ] 0.63}0.53 | 0.53}{0.58 0.58 SK1382NB | quaris | 1.37 {1.48|2.0112.41)) 222 | 2.43
liters | 0.40]0.6030.50|0.50(0.55]0.55 liters | 1.30 [1.40]1.90|2.004 210 | 2.30
SK0282NB | quarts | 0.74]10.8510.95|0.9511.16| 1.06 8K 2382 jquarlsf 1.80 12.011{1.69| 1.59) 3.28 } 2.75
liters 10.700.80(0.80(0.901.10]1.00 liters { 1.70 [1.80}1.50|1.50} 3.10 | 2.60
8K 1282 |quars|0.95/0.95(1.00|1.00}1.27]1.37 SK 3382 jquarts] 433 |349]3.49{3.49) 592 | 4.33
liters [0.9010.90)|0.95}0.85(1.204{1.30 titers | 4.10 [3.30]3.30(3.30| 5.60 | 4.10
SK 2282 |quarts | 1.74]|2.0111.80}1.60§2.11{2.54 SK 4382 {quarns| 6.24 |5.18| 518} 518§ 877 | 7.19
liters }1.65(1.90}1.80|1.802.00|2.40 liters | 590 [ 490490490} 8.30 | 6.80
SK 3282 |quarts [ 3.33|3.4413.3313.334.33]|4.33 SK 5382 {quars |13.2117.081877877]14.80]12.68
liters 13.15(3.25]3.15|3.15[[4.10] 4.1Q liters {12.50|6.70{ 8.30 | 8.30 f 14.00 | 12.00
SK 4282 |quaris |4.97}5.02|4.97{4.97||571]6.45 8K 6382 |[quards| 174 | 10.1{13.2]14.8} 19.0 | 13.7
liters |4.7014.75|4.7014.70]5.40}6.10 liters | 16.5 | 9.6 | 12.5(14.0) 18.0 | 13.0
SK 5282 |quars | 7.83[7.93]7.61(7.61]9.30}19.30 SK 7382 |quarls| 23.3 [16.9]20.1124.3) 264 | 211
liters | 7.50]7.50]7.20|7.20(/8.80| 8.80 liters 22 16 | 19 | 23 25 20
SK 6282 |quars|18.0|12.7{14.8]|106{18.5]14.8 SK 8382 |[quarts | 35.9 {26.4131.7|37.0 40.2 | 338
liters }17.0112.0[14.0[ 100§ 17.5]|14.0 liters 34 25 {30 | 35 38 3z
8K 7282 [quars|264|21.1|222}169[28.6722.2 SK 9382 jquaris] 77.2 |47.6]63.4|68.7¢ 78.2 | 74.0
liters | 256 | 20 | 21 16 || 27 § 21 liters 73 45 | 80 | 65 74 70
SK 8282 | quarts |39.1|31.7]32.8|32.8){43.3]34.9 SK 10382 |quars| 90 77 | 85 | 85 93 93
lters | 37 | 30 § 31 | 31 § 41 | 33 liters | 85 | 73 | 80 f 80 || 88 838
SK 9282 |quarts [ 78.2|58.11624{72.9176.1|74.0 SK 11382 |quarls | 160 {148 | 143 | 164§ 222 | 164
liters [ 74 | 55 | 59 | 69 || 72 | 70 liters | 160 | 140§ 135 155 210 | 1565
SK10282 fquarfs] 95 | 42 | 87 | 63 | 95 | 95 SK 12382 |quaris | 169 | 148 | 143 | 164 || 222 | 164
fiters [ 00 | 40 |82 [ 80 || 90 | 90 liters | 180 | 40| 135 { 155 || 2t0 | 155
SK 11282 |quaris | 174 | 153 | 148 | 106 || 206 | 169
liters | 165 | 1451 140 | 100 |} 195 | 160

Note: Filling quantities are approximate figures. Oit level must be checked according to ol level plug after final installtion.
Acceptable oil fill level is within 1/2 inch of the bottem of the fill plug threads. For mounting angles not shown, consult factory.
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PARTS LIST

SK1282 - K 5282 205 208 218 217
207 Driven gear
202  Finion shaft
205  Driving gear
206  Driving pinlon
207 Qutput shaft (Hollow shaft }
208 Key
209  Sheft sed
210 Shaftsed
211 Qrdip
212 $him
213 Bdlbeaing
214 Sed
215 Geacasecover
217 Veniplug
218 Sed
218 Socket head sxew
20 ey
21 Ordip
222  Bdlbeaing
223 locking cap»
224 Washer
225  Washer
226 Socket head szew
227  Socket head srev
28  Sed
229 Qpperling disc
230 Geaboxcover
231 drclip
232 Sed
23 Key
19/ 22 234235 234 Dranplug
SK6282 - SK11282 5 Sd
236 Supperting disc
205 206 217 218 232 230 221 228 254 237 Finlon shaft bearing
238 Finlon shaft bearing
239 (Qrelip
240 Locking cap
233 241 Shim
237 o~ 242  SQupporting disc
243 Geacase
236 @ 250 Locking cap
250 4 Spacer
743
242 /
—h-“‘—_
L2 [
20— T
AN
233 7] T & | )
200 208 238 — —= 223
] [ 276
T
225
[ L N W 224
1 \] | 202
T \ //—"_
209 -+ 4
210 [ e 203
211 2 N 210
213
214 219/ 220 ] 234| 1235 1234 \235 \207
215
RECOMMENDED SPARE PARTS
Bearings — all Gaskets —all Shims — all
Seals — alf Seal Plugs — ali
IMPORTANT!

When ordering parts, it is necessary to have the NORD SERIAL NUMBER from the unit the parts are for., The serial
number will dictate the correct parts for that particular unit. The gearbox nameplate will have the serial number on it,
BIM 1020/2005/03 8 vaww.nord.com



PARTS LIST

5

27

§<1302 - <5382 52 53 54 58 55 56 27 59 G0 57 Bl 2

29

30

45

IF; 4

Nz, 1 48

V] 52

5 B ] 3

£5

204 56
203

- —§ - 57

58

| :

60

61

1 &2

63

203

24

- 48 63 208

207

208

pral

228

234

SRE

3

6382 - 11382
208 =

ML)
&

§/
&
G

s

o
L]
2

LS B o T A S )
D N ()
/.:s haj/
1]

Fi
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Criving gear
Haxagon srew
Sed

Supporting diss
Third reduction
gearcas

Ball beaing

Key

Ball bearing
Ciclip

¥ey

Cirdip

Intermediate shaft,

olan

Intermediate shaft,

gearant
Girdip
Ordip
Shim
QOrdip
Orelip
Drain plug
Sedl

Driving gea
Finfon shaft
86382 - 3K 9382
Driving plnion
Output shaft
Key

Locking cap
Qmpporting disc
Dranplug

Sed

Qrdlip

Bell bearing
Key

Sitm

Bxil bearing
Supperting disc
Locking cap
Spacer

www.nord.com



PARTS LIST

1282102 - HK11382/52

103 124 112 125 121 119 120

e e
=y

m@ﬁ@:

AL 115

1282 - K 11282 — ==
J(1382 - & 11382

292
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108
12
i14
15
18
117
118
119

120
121
124
125
207
216
251

252
253

Shaft seal

Ball bearing
Intermediate fiange

Washer

Hexagon screw

Washer

Hexagon screw
Intenmedizte shaft,
plan
Intermediate shaft,
gearcut

Bearing s'eeve
Crdip

drdip

Cutput shaft

Key

Range

Locking cap
Shrink disc
connector

Torqus erm
Socket head soew



TROUBLE SHOOTING

improper lubrication

PROBLEM WITH THE REDUCER POSSIBLE CAUSES SUGGESTED REMEDY - )
. Check rated capacity of reducer, replace
Overloading :_;;:c:?ceeds the capacity of the with unit of sufficient capacity or reduce
load
. . Check lubricant level and adjust up to
Runs Hot insufficlent lubrication recommended levels

Excessive lubrication

Check lubricant level and adjust down fo
recommended levels

Wrong lubrication

Flush out and refilf with ¢orrect lubricant as
recommended

Loose foundation bolts

Weak mounting structure

Inspect mounting of reducer. Tighten loose
holts and/ or reinforce mounting and
structure

Loose held down bolls

Tighten bolts

Overloading unit may result in

Disassemble and replace disc. Recheck

Does Not Tum

shait.

Runs Noisy Wom RV Disc damage to disc rated capacity of reducer,
Replace bearing. Clean and flush reducer
Failure of Bearings May be due to fack of lubricant and ff with recormmended [ubricant.
Overload Check rated capacity of reducer,
, . Level of lubricant In the reducer not Check lubricant leve! and adjust to factory
Insufficient Lubricant properly maintained. recomimended level,
Overloading of reducer can cause Replace broken paris. Check rated capacity
damage. of reducer,
QOutput Shaft Internal parts are broken Key missing or sheared off on input

Replace key.

Coupting loose or disconnecied.

Properly align reducer and coupling.
Tighten coupling.

Replace seals. Autovent may be clogged.

Worn Seals Caused by dirt or grit entering seal. Replace of clean
Check lubricant leve! and adjust to
Overiilled reducer. recommended level.
Oil Leakage Clean or replace, being sure to¢ prevent any
Aufovent clogged. dirt from falling inte the reducer.
Improper mounting position, such as Gheck mountin ition. N tag & veri
wall or ceiling mount of horizontal ! inting position. Name tag & verify
reducer. with mounting chart in manual.
NORD Gear Corporation NORD Gear Limited
National Customer Service Toll Free 888-314-6673 www.nord.com Toll Free in Canada 800-668-4378
WEST MIDWEST SOUTH CANADA
1121 Railroad Strest PO Box 387 100 Forsyth Hall Dr. 41 West Drive
Building 101 800 Nord Drive Building 100B Brampton, Ontario L6T 4A1

Corona, CA 92882
Phone 851-279-2600
Fax 888-408-6673
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Waunakee, Wl 53587
Phone 608-849-7300
Fax B00-373-6673

Chariotte, NC 28273
Phone 704-529-1255
Fax 888-259-6673
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Reliable Lonfg'

For Your Toug hest __PUmp

Municipal

+ Raw Sewage

¢ Grit Handling

» Sludge Recirculation
+ Digester Cleaning
-

[ ]

[ ]

L

_ éitrus Waste Handling
Sugar Waste Handling

U.L. LISTED CUSTOM
CONTROL PANELS :
« - Air Bubbler— Pressure Swi
Air Bubbler--Transducer -
Float Switch I
Variable Speed Drive Systems
Sonic Level Controllers =
Motor Control Centers
PLC Controls
“.Calibration Test Benches
MA Enclosures in
d Steel and

> .
Thru 6” Vortex .
Thru 12” Non-Clog .

-

. High. Chrome tron {HCI)
20+ Other Alloys

Website: www.esscopumps.com
Email: sales@esscopumps.com

" 4935 Telegraph Rd.

... Los Angeles, Ca 80022 . . Member of the Hydraulic Institute =

- (323) 261-2181
Fax (323) 26

Form G-01a




ENGINEERS SALES-SERVICE COMPANY, INC.
4935 Telegraph Rd. 1 Los Angeles, CA 80022
Phone (323)261-2181 FAX (323)261-15623

- Submittal -
Quote No:  JR110528 July 15, 2011
Atftention: Chuck Schloss
Firm: Schloss Engineered Equipment

Ref: Fountain, Colorado
Grit Pumps:GP-1& GP-2

ESSCO Pumps & Controls is pleased to quote the following pumping equipment:
CONDITION POINT: 220 GPM at 28 FT. TDH

Two - ESSCO model 4x16 HDPL large power frame heavy duty horizontal pump with a
recessed vortex style Cupped impeiler, dynamically balanced in two planes, capable
of passing 4" diameter and long length solids. Each unit shall be constructed of heavy
duty engineered Ni-Hard 650 with Ni-Hard 650 impeller, Ni-Hard 650 volute, Ni-Hard
650 suction cover, Ni-Hard 650 wear plate, Cast Iron seal box with a single inside
Silicon Carbide mechanical seal and Buna-N seal elastomers, with oil lubricated
bearings w/ oiler sight glass, heavy duty Steel pump shaft, and 416 Stainless Steel shaft
sleeve. The pump shall be fitted with a .5" vent.

Each pump shali include the following:
- A coating of standard factory paint.
- Side x Side belt drive system with 316 SS belt guard.
- Reliance brand TEFC, Explosion Proof Energy Efficient motor rated for 7.5 HP, 1150 RPM,
460Volts/3Phase/60hz., with Class F insulation
- Certified Performance test
- One Set Spare parts:
1-Nihard wear plate
1-set-pump bearings
1-Silicon carbide seal
1-set-V-belts

As always, if | can be of further service please feel free to contact me.
Respectiully,

Jon Rogers
ESSCO Pumps & Controls



Horizontal Recessed Impeller Pump Data Sheet

Job Number:
Attention:
Firm Name:
Reference:

GPM:

TDH:

Pump Quantity:
Model:

Power Frame:
Impeller Type:
Dynamic. Bal. impeller:
Solid Size:
Pump Material:
impeller Material:
Volute Material:
Suction Cover:
Wear Plate:

Box Type:
Bearings:

Pump Shaft:
Shaft Sleeve:
Special Coating:
Motor Manufacturer:
Horse Power:
RPM:

Volts:

Phase:

Heriz:

Motor Type:
Insulation:

PUMP

JR11052S

Chuck Schloss
Schloss Engineered Equipment
Fountain, Colorado
Grit Pumps: GP-1& GP-2
220

28 ft.

Two

4x16

Large

Cupped

Two plane

4"

Ni-Hard 650

Ni-Hard 650

Ni-Hard 650

Ni-Hard 650

Ni-Hard 650

Seal box

oil

Steel

416 Stainless Steel
Standard Factory Paint
Reliance

7.5

1150

460

3

60

Explosion Proof Energy Efficient
Class F
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Pump Data

Equipment Manufacturer
ESSCO Pumps and Controls

Job Number 11143



HORIZONTAL RECESSED

IMPELLER PUMPS
CUP STYLE IMPELLER

For Waste Water Treatment Plants

Pictured above is an ESSCO 3x14 HDPL belt driven
side by side heavy duty horizontal pump with large
power frame and recessed cup styie impeller.

ESSCO has been designing and manufacturing
recessed style cupped impeller horizontal pumps
since 1985. ESSCO includes all the features dic-
tated by the needs of our customers in the area of
wear and abrasion resistance and has improved
on many of these features. ESSCO surveyed
their valued customers prior to designing this se-
ries of pumps to eliminate the problems they ex-
perienced using other manufacturer’s products.
Customer suggestions were instrumental in the
design of this product. After final assembly of the
first units customers were invited to the factory to
inspect the units. Their additional suggestions
were incorporated into the final design the pump,
which proved to be a remarkable contribution to a
well designed product. ESSCO has always had a
policy of listening to our customers and imple-

menting product changes when it makes
sense to do so. ESSCO’s recessed cup style
impeller horizontal pump is designed to handle
grit, sludge, rags and long stringy material
without plugging. These types of solids are
cammonly found in waste water treatment
plants and other sever duty installations.
ESSCO offers a prorated 5§ YEAR WAR-
RANTY as an option. Consult factory for de-
tails.

VOLUTE: Each ESSCO back pullout style
volute is designed for ease of assembly and

“maximum life and is manufactured from ex-

tremely abrasion resistant materials. Exira
material is provided in high wear areas as well
as special designs to handle heavy grif slurries
and sludges. Due to the Brinnell hardness of
the volute ali bolting flanges are slotted to al-
low for ease of assembly. ESSCO has a stan-
dard centerline discharge volute which allows
it to be self venting and automatically releases
air trapped in the pump volute (also known as
an air bound pump). Air bound pumps are a
common complaint of users who have tangen-
tial discharge volutes. The centerline dis-
charge also eliminates the need for a right
hand and left hand pump case. An optional
conventional tangential design is available
upon request.

SUCTION COVER: A contoured suction
cover is provided to insure passage of suction
sized solids from grit, rags or sludge laden lig-
uids. The suction cover thickness ranges
from .75" at the volute bolt flange to a massive
1.5” thickness at the point of highest wear.
The generous amount of material provided will

ESSCO Pumps & Controls

4935 Telegraph Rd.

L.os Angeles, Ca 90022

(323) 261-2181

Fax (323) 261-1523
WWW.ESSCopUmMps.com

Email sales@esscopumps.com

Distributed By:

Form: ESSCOHDPCup 1



Gool

The impeller pictured above is from a model 3x14.
ESSCO uses a straight machined hore and keyway to
allow for the best possible shaft attachment.

provide the owner the maximum possible life of
the suction cover which in turn reduces the overall
cost of ownership for the life of the unit. The suc-
tion flange is slotted for easy connection to suction
piping and has a raised face to aliow for proper
gasket sealing. Suction flange match ANSI 150#
dimensions. All gasket surfaces are ground to a
smooth finish which aliows for the best possible
gasket seal. ESSCO eliminated an O-Ring glued
to an “as cast” irregular surface groove. This
eliminated leakage associated with the O-Ring
method of sealing.

IMPELLER: The ESSCO cup style impeller was
given thorough design consideration, Ultilizing
modern methods of manufacturing, ESSCC was
able to produce impellers with a straight, accurate

o

ESSCO Pumps & Controls

4935 Telegraph Rd.

L.os Angeles, Ca 90022

(323) 261-2181

Fax {323) 261-1523
WWW.eSSCopumps.com

Email sales@esscopumps.com

HORIZONTAL RECESSED
IMPELLER PUMPS

CUP STYLE IMPELLER
For Waste Water Treatment Plants

bore and keyway. Specification requirements
using a tapered shaft with a flat section to act
as a keyway, coupled to a soft lead babbitt
material in the bore of the impeller, was im-
proved upon with the use of a straight bore
design. By using up to date manufacturing
practices and methods a major complaint of
maintenance personnel was alieviated. An-
other added design benefit was recessing the
impeller bolt area to protect it from grit and de-
bris. The ESSCO impeller bolt is protected
from wear. ESSCO included extra thick ta-
pered impeller vanes, deep vane pockets, ex-
tra sacrificial material in high wear areas,
heavy duty rear impeller shroud and a con-
toured impeller face which matches the shape
of the suction cove. All of these features in-
sure the maximum impelter life.

IMPELLER BOLT PROTECTOR: As an
added feature, ESSCO includes an impeller
bolt protector on each pump. Even though the
impelter bolt is located in a recessed area of
the impeller there was a potential for grit to
cause wear on the bolt head making it very
difficult for removal of the bolt. ESSCO manu-
factures the bolt protector from the same ma-
terial as the impeller to completely cover the
head of the bolt. This protects the head of the
bolt from the pumped material thereby insuring
no damage to the impeller boit.

WEAR PLATE: Located behind the impeller
and in front of the stuffing box is a heavy duty
wear plate. The wear plate is designed as a
single monolithic piece to provide maximum
protection to the stuffing box or optional me-
chanical seal housing. ESSCO does not use

Distributed By:

Form: ESSCOHDPCup 2
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CUP STYLE IMPELLER
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cast in soft metal inserts on the wear plate. Main-
tenance personnel complained about constant
leaking around the inserts cast into other manu-
facturers wear plates. The problem was easily
solved by simply not using inserts. The ESSCO
wear plate is contoured to match the impeller back
shroud which reduces the possibiiity of grit and
sludge getting between the wear plate and the im-
pelier shroud causing excess wear.

STUFFING BOX: The stuffing box is a two piece
design, consisting of “stuffing box ring” and a
“stuffing box cariridge”. The stuffing box cartridge
is bolted to the stuffing box ring which allows for
the two pieces to be manufactured from different
materials. ESSCO has supplied many customers
with a cast iron stuffing box ring and an optional
stainless or bronze stuffing box cartridge. This
eliminates many problems associated with corro-
sion as experienced with standard cast iron stuff-
ing boxes. The standard packing gland is bronze,
but is available in an optional stainless or alloy
material.

POWER FRAME: ESSCO provides a heavy duty,
cast iron, cariridge type power frame. The power
frame contains heavy duly bearings which are
available for grease or oil lubrication. ESSCO util-
izes state of the art bearing designs which are
supplied by major bearing manufacturers. A
unique feature of ESSCO’s pump design is the
option of upgrading to a one size larger power
frame. A pump with a small power frame can be
upgraded o a medium sized power frame and a
unit with a medium power frame as standard can
be upgraded to a large power frame. This option
is popular with owners who wish to keep a mini-
mum of spare parts while spanning multiple pump
sizes.

SHAFT AND BEARINGS: ESSCO has de-
signed the shaft and bearing combination
around a minimum B10 {L10) life of 100,000
hours. ESSCO furnishes heavy duty pump
shafts from the best quality steel standard
which have a tensile strength of 150,000 PS|
and a yield strength of 130,000 PSI. Each
shaft and bearing set provides the maximum
life possible. 316 SS shafts are available as
an option.

SHAFT SLEEVE: ESSCO offers a wide vari-
ely of shaft sleeve materials. Standard shaft
sleeves are hardened 400 series stainless
steel. Each shaft sleeve has an internal O-ring
to seal between the shaft and the sleeve which
prevents the pumped liquid from damaging the
shaft. The standard shaft sleeve is key driven
to insure rotational integrity. Typical options
for shaft sleeves are 318 8§, Stellite, Hastaloy
along with many others.

PACKING AND MECHANICAL SEALS:
ESSCO furnishes graphite impregnated non-
asbestos braided packing as a standard.

Each packed stuffing box contains (5) five
rings of packing and a Teflon lantern ring. The
standard packing box can accommodate dou-
ble mechanical seals as well as cartridge style
mechanical seals.

MATERIALS: (Check desired material)

Nihard 550 Brinnell (Standard Material)
Nihard 650 Brinneli

Nihard 650-750 Brinnell

HCI 550 Brinnell (Alternate Standard Material)
HCI 850 Brinnell

HCI 850-750 Brinnell

ESSCO Pumps & Controls

4935 Telegraph Rd.

Los Angeles, Ca 90022

(323) 261-2181

Fax (323) 261-1523
WWWw.esscopumps.com

Email sales@esscopumps.com
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) TRICO MEG. CORP.

QUALTTY SPCE N

GLASS BOTTLE OPTO-MATIC
CONSTANT LEVEL OILER

TRICO glass Opto-Matic constant level
oilers have been used in every major in-
dustry and have proven their value for
over forty years. Some of the reasons for
their popularity are the exclusive engi-
neering features not found in the other
competitiva types. When choosing a con-
stant leval oiter, the following features
shoutd be considered:

ONE PIECE GLASS RESERVOIR

The Opto-Matic oiler permits visual inspection of the il at any time for
proper tevel and condition of the oil. The one piece glass reservoir
eliminates the danger of air entering the lubricator bottie through leaky
gaskets on the reservoir bottle. This exclusive TRICO feature prevents
jeakage of oil from the reservoir, flooding the bearing and renderingthe
lubricator useless.

AIR VENT SLOTS

These air vants permit air to enter the lubrigator for proper functioning
at all times. On TRICO Opto-Matic oilers, there are eight air vents
spaced equally 360° around the lubricator. The chances of all of these
air vents becoming clogged are atmost impossible when compared to a
single hole which can become clogged very easily and render the fubri-
cator useless. The airintake of the lubricator is designed in such a way
that air travels from the bottom of the jubricator upward around the
body and over the top. The upper reservoir acts as a baffle to protect the
incoming air from atmospheric contaminates in the immediate area.

Ol LEVEL ADJUSTER MECHANISM

This unique device instantly and accurately raises or lowers the oil level
in the bearing chamber or gear box. This is simply accomplished by
moving the threaded arms up or down the leveting stem until the de-
sired level is maintained. The leveling arms are then locked tight and
maintain that setting. Thisis far simpler than taking a hack sawand cut-
ting off a spout that eventually may end up teo short or 100 long. It alse
altows the machine buiider, who produces several different machines
with different oit levels, 1o stock only one unit instead of several units for
different ofl levels. On special request, TRICO can suggestways of mak-
ing these [ubricators tamper proof,

LARGE SURGE CHAMBER

The surge capacity of the TRICO constant levet oiler is very importantin-
asmuch as oil adheres 1o mechanisms in motion as well as to gear box
wall, bearing watls, ete. For large bearings, greal quantities of ofl may
be needed to establish an operating oit level. When some machines
shut down, there is a new level of oil established above the running
level. Ag this surge of oil goes back to the lubricator, it must have ade-
quate room in the lower reservoir to lemporarily store the lubricant.
Should this room not be adequate, it would result in oil overflowing the
tlower casting with excess oil ending up on the floor, causing both a
messy condition as well as a safety hazard. Competitive models do not
have this outstanding TRICO feature.

SIDE AND BOTTOM CONNECTIONS

TRICO glass Opto-Matic oilers come with both side and bottom outlets
at no additional cost. This altows you to choose the method that best
suits your particular installation. And you only need to selectone type of
lubricator instead of several types.



QUALITY SiNCE AT

AIR VENT SLOTS

TRICO MFG. CORP.

CONSTRUCTION FEATURES

SET SCREW

ONE PIECE
GLASS ARESERVOIR

SURGE CHAMBER

OlL LEVEL
ADJUSTMENT
MECHANISM

SIDE & BOTTOM
CONNECTION
1/4-18 NPT

Material Specifications

Max. Operating Temp.

... 260Q°F Continuous

%_ Reservolt ............... One Piece Glass Bottle
{No Gaskeis}
Materials ... ........... Steel
Castings ......-..coveun Zinc Die Cast
[2312E1:1 2 W Bright Zinc Plated
B
PIBE DIMENSIONS
THREAD 8 B c c | car
CAP. | CONN. | A MIN, | MAX. | MIN. | MAX. | NO.
—f 1% 0Z. kA 1%e 1 3% Ve Yhe %o [ 30001
: 24402, Y 2% Y, L1/ Mz % | 30002
7% 3 4 OZ % 2% | 5 5% %12 1 30003
/ 8 0Oz Y e | 5%, 6% | % |1 30005
[ 1
No. 30001 and 30002 No. 30003, 30005, and 16 021 o |4% | e | The | W |1 |30010
Glass Opto-Matic 30010 Glass Opto-Matic
All dimensions shown are in inches.
BREATHER TUBES WIRE GUARDS
ITEM
TEM DESCRIPTION CAT.NO. T DESCRIPTION CAT. NO.
1Y OZ. CILERWIRE GUARD 300
% ———— %" NPT THREAD 10014 ;,/"*-\\‘ 214, OZ. OILER WIRE GUARD 30012
WICKAIRFILTER T# 4 OZ. OILER WIRE GUARD 30013
1 NPT THREAD L
E TYPE “E" %" N 30015 = 5 8 02. OILER WIRE GUARD 30016
DUST CAP 16 OZ. OILER WIRE GUARD 30020

Accessory Item: Breather tubes ars accessories used in con-
junction with the Glass Optomatic Oilers to help eliminate vac-
uums created by abnormally tight bearings or pressures creat-
ed by high spesd bearings. The breather tube helps maintain a

constant atmospheric pressure in the bearing housing.

HOW TO ORDER

GLASS OPTO-MATIC QILERS

1. Specify Quantity
2. Specify Catalog Number

{2} 30003
1
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Test Date: 3/21/2012

ESSCO Pumps

Member of Hydraulic institute

" Pump Model:_4x16 Pump Type. HDPL
GPMi TDH |[Tested By: Pump Serial #: 11143-1
220 281  Audel Volute Style: Centerline Discharge
Pump RPM 770 _ Test Number. 85622
Motor info: BHP RPM FLA | TestVoltage/Phase TRIM Vanes
7.5 11580 10.7 460 16.00 7
Reading No. 1 2 3 4 5 6
GPM 400 300 220 150 100 0
PSI 101 11.3 12.1 12.7 12.9 13.7
Feet 23.33 26.10 27.95 20.34 29,80 31.65
Water to CL of Gage 1.00 1.00 1.00 1.00 1.00 1.00
Hf Header  0.28 0.17 0.09 0.05 0.02 0.00
Vel Head  0.07 0.05 0.04 0.03 0.02 0.00
TDH 2468 27.32 29.08 30.41 30.84 32865
Volts 456 457 457 457 457 459
Amps 105 9.6 89 8.4 8.0 7.5
KW Reading 5.6 4.9 4.2 4.1 37 3
Power Factor 0,208 0.167 0.147 0.138 0.135 0.105
GPM 0 100 150 220 300 400
TDH] 326 30.8 30.4 29.1 27.3 24.7
BHP] 5.26 5.61 5.88 6.24 8.73 7.36
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Test Date: 3/22/2012

ESSCO Pumps

Member of Hydraulic Institute

Pump Model: 4x16 Pump Type: HDPL
GCPMi  TDH |Tested By: Pump Serial #. 11143-2
220 281 Audel Volute Style: Centerline Discharge
Pump RPM 770 Test Number: 8523
Motor Info:| BHP RPM FLA | Test Volage/Phase TRIM Vanes
7.5 1150 10.7 460 16.00 7
Reading No. 1 2 3 4 5 6
GPM 400 300 220 150 100 0
PSi 10 11.2 12.2 12.8 13.1 13.6
Feet 23.10 25.87 28.18 29.57 30.26 31.42
Water to CL of Gage 1.00 1.00 1.00 1.00 1.00 1,00
Hf Header  0.28 0.17 0.08 0.05 0.02 0.00
Vel Head G.07 0.05 0.04 0.03 0.02 0.00
TDH  24.45 27.09 29.31 30.64 31.30 32.42
Volts 452 455 455 455 455 480
Amps 101 9.2 8.5 B.0 7.6 7.0
KW Reading £.5 48 45 38 3.4 28
Power Factor 0,196 0.156 0.144 0.115 0.105 0.084
GPM 0 100 150 220 300 400
TDH| 324 31.3 30.6 28.3 27.1 24.5
BHP| 4.91 5.33 561 5.96 6.45 7.08
% EFF 0 15 21 27 32 35
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INSTALLATION,

OPERATION AND
: MAINTENANCE

INSTRUCTIONS

THIS MANUAL APPLIES TO:

DRY PIT VORTEX PUMPS
VERTICAL VDPS, VDPM, VDPL, XLVDP
HORIZONTAL HDPS, HDPM, HDPL, XLHDP
CLOSE COUPLED VDPCC, HDPCC

CAUTION

CAREFULLY READ ALL SECTIONS IN THIS
MANUAL AND ALL OTHER INSTRUCTION
MANUALS PROVIDED BY MANUFACTURERS OF
OTHER EQUIPMENT SUPPLIED WITH THIS PUMP

CAUTION

PRIOR TO WORKING ON ANY ELECTRICAL OR PUMP EQUIP-
MENT, SAFETY ELECTRICAL LOCKOUT CIRCUITS SHOULD BE IN-
STALLED AND LOCKED OUT TO PREVENT SERIOUS INJURY OR
DEATH. REVIEW ALL LOCAL, STATE, FEDERAL CODES AND
OSHA REQUIREMENTS BEFORE WORKING ON ANY PUMPING
EQUIPMENT.

SAFETY IS YOUR RESPONSIBILITY

ESSCO PUMP DIVISION

ENGINEERS SALES-SERVICE CO., INC.
4935 TELEGRAPH RD.

LOS ANGELES, CA. 90022

Tel. (323) 261-2181 Fax. {323) 261-1523

WWW.eSSCopumps.com
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PUMP IDENTIFICATION

Congratulations! You are the owner of the very
best vortex dry pit pump commercially avail-
able. With proper care and maintenance it will
provide you with reliable service for many
years.

ESSCO pumps are of the heavy duty design
with 100% recessed vortex impellers. ESSCO
offers a wide variety of impeller designs to aliow
for equipment flexibility. ESSCO pumps are
ideally suited for applications such as sewage,
grit (heavy and/or fine), slurry, food waste han-
dling, food handling and a variety of other ser-
vices. Standard construction is cast iron with a
packed stuffing box. Standard optional materi-
als are available such as 316 8.S. (CF&M),
High Chromium iron, Nihard, CD4MCu, Bronze,
and many others. Not all pump maodels are
available in all materials. ESSCO pumps are
engineered to accept a wide variety of me-
chanical seal materials.

This manual applies to:

All sizes of 100% Recessed Vortex Dry Pit
pumps.

4x12* VDPM

4x12 Pump size- 4" suction and discharge,
12" max. diameter impeller passing 4"
solids.

Bxdx12 Pump size— 8" suction, 4" discharge,
12" max. diameter impeller passing 4”
solids

W% ESSCO vortex pumps will pass solids
equal to the discharge diameter.

VorH Vertical or Horizontal

DP Dry Pit

S,M,Lor |Power Frame Size- Small, Medium,

XL Large or Extra Large

In some cases a vortex pump model will be pre-
ceded by the suction size such as 8x6x17-100-6.

(1) ESSCO vortex pumps will pass solids equal to
the discharge diameter.

CAUTION NOTES

These insfructions apply to the pump only and
are intended to be general and not specific. If
the operating conditions change, refer to the
factory or local factory representative or dis-
tributor for reapplication. Always refer to the
manuals provided by manufacturers of the
other equipment for their separate instructions
and maintenance schedules.

CAUTION
IMPORTANT SAFETY NOTICE

The installation, use and operation of this
type of equipment is affected by various fed-
eral, state and local laws and the regulations
concerning OSHA. Compliance with such
laws relating to the proper installation, safe
operation and maintenance of this type of
equipment is the responsibility of the equip-
ment owner and all necessary steps should
be taken by the owner to assure compliance
with such laws prior to operation and after
performing equipment maintenance.

If the equipment is not to be immediately in-
stalled and operated, store it in a clean, dry,
well ventilated place, free from vibrations, mois-
ture, rapid and wide variations in temperature.

A UNIT IS IN STORAGE WHEN:

1. It has been delivered to the jobsite and is
awaiting installation.

2. It has been installed but operation is delayed
pending completion of construction.

3. There are long periods (30 days or more) be-
tween operation cycles.

4. The pump is shut down for periods of longer
than 30 days.

NOTE: Storage requirements vary depending
on the length of storage, the climatic
environment and the equipment. For
storage periods of three months or
longer, contact the manufacturer for
specific instructions. Improper stor-
age could damage the eguipment



which would result in non-warranty
covered restoration or non-warranty
covered product failures.

DOUBLE MECHANICAL SEAL PUMPS

Pour at least 4 ounces of mineral oil into the
seal housing and drain the oif just prior to
start up of pump. BE SURE TQ CHECK
FOR COMPATIBILITY OF THE MINERAL
OlL AND THE MECHANICAL SEAL ELAS-
TOMERS.

SPECIAL INSTRUCTIONS WHILE PUMPS
ARE IN STORAGE

Rotate the shaft for several revolutions at least
once every week to:

1. Coat the bearing with lubricant
2. Retard oxidation or corrosion and
3. Prevent possible false brinelling

INTRODUCTION

This manual contains information which is the
result of engineering research and experience.

it is designed {o supply instructions for the instal-
|ation, operation and maintenance of your pump.,
Failure or neglect o properly install, operate or
maintain your pump may result in personal in-
jury, property damage or unnecessary damage
to the equipment.

Variations exist in both the equipment used with
these pumps and in the particular installation of
the pump and motor. Specific operating instruc-
tions are not within the scope of this manual.
The manual contains general rules for installa-
tion, operafion and maintenance of the pump.
Observe and heed all caution or danger tags

attached to the equipment or included in this
booklet.

INSTALLATION DRY PIT PUMPS

UNPACKING AND INSPECTION

Upon receipt, carefully unpack and inspect the
pump and driver assemblies and individual
parts to insure none are missing or damaged.
Inspect all boxes and packing material for loose
parts before discarding and report immediately
to the factory involved, any missing paris or
damage incurred during shipment. You must
file a "damaged or lost in shipment" claim with
the carrier immediately.

Horizontal pump and assemblies mounted on a
structural steel base are aligned at the factory.
However, alignment may change in transit or
during installation. 1t must be checked after the
unit is leveled on the foundation, after the grout-
ing has set and the foundation bolts are tight-
ened, and after piping is completed.

Tapped mounting blocks are furnished with
horizontal pumps when the motor is to be field
mounted. After the alignment of the motor Is
completed, the mounting blocks must be
welded io the base and the alignment re-
checked.

The installation of a vertical pump is essentially
the same as for the horizontal configuration.
Foundation, piping and alignment adjustments
are accomptlished using the same technique.

DRY PIT PUMP VENT

ESSCO Dry Pit pumps are shipped with a vent
elbow, short nipple and pipe plug. Remove the
pipe plug and the pump vent is ready for field
installation. t is recommended that the pump-
age from the vent valve be piped back to the
wef well above the high water level




MINIMUM SUBMERGENCE OF PUMP
SUCTION AND PIT DESIGN

Generally It is required that an evenly distributed
flow of non-aerated water be supplied to the
pump suction. Improper pit design or insufficient
suction submerdence can result in intake vortex-
ing which reduces the pump's performance and
can resuit in severe damage to the pump.

We recommend that you secure the advice of a
qualified Consuiting Engineer for the analysis
and design of the suction pit. Significant engi-
neering data on pit design is provided in the Hy-
draulic Institute Standards.

Upon request, ESSCO will review plans and give
general comments on the installation, but will not
approve such plans for a specific installation and
will accept no responsibility or liability for the
performance of the pump intake structure,

LOCATION AND HANDLING

The pump should be installed as near the fluid
as possible. A short direct suction pipe must be
used to keep suction losses at a minimum. lLo-
cate the pump so the fiuid will flow to the suction
opening by gravity. The discharge piping sheuld
be direct and with as few dbows and fittings as
possible.

The pump and motor should be located in an
area that will permit pericdic inspection and
maintenance. Head room and access should be
provided and all units should be installed in a dry
Iocation with adequate drainage.

WARNING

DO NOT PICK UP THE COMPLETE UNIT
BY THE DRIVER, PUMP SHAFTS OR EYE
BOLTS.

cl L] y € cl
able lifting device should be attached to each
corner of the base structure. Vertical mounted
units may be lifted by using a sling through the
motor high ring base, or by the eye bolis when
provided in the pump casing. The individual

driver may be lifted using the proper eye bolis
provided by the manufacturer, but these should
not be used to lift the assembled unit.

INSTALLATION WHEN PUMPS ARE
FURNISHED WITH A BOLT DOWN STAND
OR VERTICAL PUMP STAND

FOUNDATION FOR PUMP STANDS

The foundation should have a leve! surface and
be of sufficient mass to prevent vibration and
form a permanent rigid support for the unit.

The most satisfactory foundations are concrete
with anchor bolts of adequate size embedded in
the foundation in pipe sleeves with an inside
diameter 2-1/2 times larger than the bolt diame-
ter. This will allow for final accurate positioning
of the unit.

Recommended anchor bolt design is shown be-
low.

WASHER
FUMF BASE_

LEVELIRG ‘A‘[R(E‘S—\ :
- / -
FP[ SLEDE — N

WASHLR
LEVELING OF THE PUMP UNIT

Lower the pump onto the foundation, position-
ing the pump so the anchor bolts are aligned in
the middie of the holes.

Set the pump on metal shims or metal wedges
placed directly under the part of the stand car-
rying the greatest weight, and spaced close
enough to give uniform support and stability.

Adjust the metal shims or wedges until the dis-
charge flange of the submersible pump is level
and plumb. Make sure that all shims or
wedges fit firmly between the foundation and
the stand.



If leveling nuts are installed on the anchor bolis
and are used for alignment, follow the same pro-
cedure as with shims or wedges. Support the
pump with additional shims or wedges if neces-
sary. Make sure that all nuts and shims are in
firm contact with the stand. Tighten the founda-
tion bolts snugly, but not too firmly, and recheck
for alignment before grouting.

CAUTION

THE PUMP AND THE MOTOR MOUNTING
SURFACES ARE PARELLEL WHEN MANU-
FACTURED, AND THE PUMPS AND MO-
TORS ARE ALLIGNED AT THE FACTCGRY
BEFORE SHIPMENT. DO NOT DISTORT
THE BASE BY APPLYING UNDUE FORCE
DURING THE ALIGNMENT PROCESS.

CAUTION

ALL PIPING CONNECTIONS MUST BE
MADE WITH THE PIPE IN A FREE SUP-
PORTED STATE, AND WITHOUT THE NEED
TO APPLY VERTICAL OR SIDE PRESSURE
TO OBTAIN ALIGNMENT OF THE PIPING
WITH THE PUMP DISCHARGE FLANGE.
DO NOT USE PUMP TG SUPPORT DIS-
CHARGE PIPING.

CAUTION
AFTER ALL THE PIPING IS CONNECTED,

THE PUMP AND DRIVER ALIGNMENT
MUST BE RECHECKED.

CAUTION

DO NOT OVER-TIGHTEN ANCHOR BOLTS
OR THE STAND MAY BE DISTORTED.

GROUTING

When the alignment is correct, the unit should
be grouted using a high grade non-shrinking
grout.

Do not fill the pipe sleeves with grout.

If leveling nuts are used, make sure they are not
embedded in grout. Provide access in the grout
to the leveling nuts so that they can be backed
off after the grout has cured. Allow the grout to
fully cure before backing off the leveling nuts (if
used) and firmly tightening the foundation bolts.
Then recheck the alignment before connecting
the piping.

PIPING

WARNING

DO NOT OPERATE THE PUMP IF YOU ARE
EXPERIENCING EXCESSIVE SYSTEM LIFE
SURGES. CONSULT WITH YOUR DESIGN
ENGINEER.

All piping should be independently supported
near the pump so that pipe strain will not be
transmitied to the pump volute. The suction
and discharge piping should be one or two
sizes larger than the pump flange sizes. Any
flexible Joints installed in the piping must be
equipped with tension rods to absorh piping ax-
iat thrust.

The suction pipe must be air tight and sloped
upward to the pump flange to avoid air pockets
which will impair satisfactory pump operation.
The discharge pipe should be as direct as pos-
sible with a minimum of valves to reduce pipe
friction losses.

A check vaive and gate valve should be in-
stalled in the discharge line and a gate valve in
the suction line. The check valve bhetween the
pump and gate valve should protect the pump
from water hammer. Never throttle a pump by
use of a suction gate valve.

AUXILIARY PIPING CONNECTIONS AND
GAUGES.

In addition fo the primary piping connactions,
your pump may require connections to the me-
chanical seal and seal filter (see the "stuffing
box" and "mechanical seal" sections of this
manual}, stuffing box drain, discharge and suc-
tion flange pressure gauges, or base plate drain
connections. All lines and gauges should now
be installed,




PUMP VENTING

All vertical style pumps require a vent to allow air
to escape from behind the impelier and prevent
air binding. The vent should be piped back to
the wet weli or sump pump pit. Pump vent
should be checked on a regular maintenance
schedule.

FINAL COUPLING ALIGNMENT

The alignment of the coupling must be carefully
checked during the Iinstalfation and as the last
step before starting the pump. [f realignment is
required, the piping should be disconnected first.
After aligning, reconnect the piping in accor-
dance with the previous instructions and again
recheck the alignment.

A flexible coupling must not be used to compen-
sate for misalignment resulting from poor instal-
lation aor temperature changes.

ESSCO pumps are available with many different
types of commercial couplings. Always check
the coupling manufacturer's instruction manual
prior to final alignment.

VERTICAL FLEXIBLE SHAFTING
ALIGNMENT

WARNING

THE WEIGHT OF THE INTERMEDIATE
SHAFT MUST NOT BE SUPPORTED BY THE
PUMP BEARINGS. IF THE WEIGHT OF THE
SHAFT CANNOT BE SUPPORTED BY THE
DRIVER BEARINGS, A SPECIAL THRUST
BEARING SHCOUD BE INSTALLED IMMEDI-
ATELY BELOW THE MOTOR.

For installation and alignment of the intermedi-
ate flexible shafting, refer to the manufacturer's
installation guide.

ROTATION

Before connecting the coupling halves, bump
start the motor and verify rotation is in the
proper direction. The correct pump rotation is
indicated by an arrow on the pump casing.

MECHANICAL SEALS

WARNING

CHECK SAFETY CODES, AND ALWAYS IN-
STALL PROTECTIVE GUARD OR SHIELD
AS REQUIRED BY THE VARIOUS FEDERAL,
STATE AND LOCAL LAWS AND THE REGU-
LATIONS CONCERNING OSHA.

WARNING

COUPLING SLEEVES MAY BE THROWN
FROM THE ASSEMBLY WHEN SUBJECTED
TO A SEVERE SHOCK LOAD.

CAUTION

DRY CPERATION OF THE PUMP WILL
CAUSE DAMAGE TO THE MECHANICAL
SEAL.

DOWELLING

When dowelling is required after the piping is
connected and the final coupling alignment com-
pleted, the pump and driver should be drilled,
reamed and dowelled to the baseplate using a
minimum of two dowels each for the pump and
driver.

Double mechanical seals must be lubricated
and cooled by clean or filtered liquid supplied to
the bottom (lowest) seal housing pipe connec-
tion. Before starting the pump, all air and oil
used for storage protection must be flushed out
through the upper (highest) seal housing pipe
connection.

TYPICAL-DOUBLE MECHANICAL SEAL

If an outside source of seal liquid is used, a
pressure of 5 to 10 PS| higher than maximum
pump discharge pressure must be maintained
in the seal housing.




For operation of mechanical seals at higher

pressure, circulation of the liquid may be re- WARNING
guired. Refer to the seal manufacturer for spe-
cific details.

Because of the many possible combinations of TOR CHECK SUPPLY VOLTAGE TO BE
pumps and motors (drivers) this booklet is not
meant to be a speciic application operating
manual. However, there are general rules and
practices that apply to all pump installaiions and

IS WIRED FOR CORRECT VOLTAGE.

BEFORE APPLING POWER TO PUMP MO-

SURE IT IS CORRECT. BE SURE MOTOR

operation.
GATE VALVE
PRESSURE
GAGE PRESSURE
REGULATOR
1 2
1
P r—
P EE——
NEEBLE o §
VALVE
N //// DEBRIS
Th ' d SEPARATOR
Nlia
GATE VALVE
CAUTION

BEFORE STARTING OR OPERATING THE PUMP, READ THIS ENTIRE MANUAL, ESPE-
CIALLY THE FOLLOWING INSTRUCTIONS,

A. PRIOR TO STARTING THE PUMP, ROTATE THE SHAFT ASSEMBLY BY HAND TO AS-
SURE ALL MOVING PARTS ARE NOT BOUND.

B. PRIOR TO STARTING THE PUMP, INSTALL GUARDS AROUND ALL EXPOSED ROTAT-
ING PARTS.

C. OBSERVE AND HEED ALL CAUTION CR DANGER TAGS ATTACHED TO THE EQUIP-
MENT.

D. BEFORE STARTING THE PUMP, FILL THE CASING AND SUCTION LINE WITH LIQUID.
THE PUMP MAY BE PRIMED BY USING A PRIMING SYSTEM.

E. BEFORE STARTING A MECHANICAL SEAL PUMP, TURN ON THE SEAL WATER, VENT
THE SEAL HOUSING AND CONFIRM SEAL WATER IS AT SUFFICIENT PRESSURE.

F. BEFORE STARTING A PACKED BOX PUMP, ADJUST THE PACKING GLAND SO
THERE IS SUFFICIENT LEAKAGE TO LUBRICATE THE PACKING AND ASSURE A COOL
STUFFING BOX(SEE MAINTENANCE INSTRUCTIONS).

IF EXCESSIVE VIBRATION OR NOISE OCCURS DURING OPERATION, SHUT THE PUMP
DOWN AND CONSULT AN ESSCO REPRESENTATIVE.




OPERATING AT REDUCED CAPACITY

In a typical application covering a wide range of
flow rates, a variable speed driver is often used
to adjust pump capacity and this is taken into
consideration by ESSCO when selecting the
pump and impeller trim. Although these pumps
are applicable over a wide range of operating
conditions, care should be exercised when doing
$0, especially when the actual conditions differ
from the sold for conditions. You should always
contact your nearest ESSCO representative be-
fore operating the pumps at any condition other
than that for which they were sold.

INITIAL STARTUP OF THE PUMPS
MECHANICAL SEALS

For Dry Pit pumps be sure the vent valve is open
to allow air to escape from the volute, If the vent
valve is not open an air pocket can form and
cause damage to the mechanical seal.

A. After the pump is installed close the dis-
charge valve closed and start the motor ac-
cording to the manufacturer's instructions.

B. Open the discharge valve slowly to pre-
vent water hammer, and to allow the dis-
charge line to fitl completely.

C. Monitor the motor amperage as the dis-
charge gate valve is opened. Do not exceed
the service facior of the motor or extreme
damage to the motor may occur.

STUFFING BOX WITH PACKING

CAUTION

EXTREME CARE SHOULD BE TAKEN
WHEN ADJUSTING PACKING. THE PUMP
WILL BE IN OPERATION AND SEVERE IN-
JURY CAN BE SUSTAINED IF YOU ARE
NOT PAYING ATTENTION. KEEP FINGERS,
CLOTHING AND JEWLERY AWAY FROM
ALL ROTATING PUMP COMPONENTS!!

CAUTION

DRY OPERATION OF THE PUMP WILL
CAUSE DAMAGE TO THE MECHANICAL
SEAL. MAKE ABSOLUTELY CERTAIN THE
VOLUTE 1S PRIMED.

For Dry Pit pumps with a stuffing box and pack-
ing there a 3 common arrangements:

1. Product lubricated packing. This is the
most common arrangement where the
pumped liquid is used to cool and lubricate
the packing. The last ring of packing is nor-
mally shipped loose and is {o be installed
during equipment start up. There are two
stainless steel studs on the stuffing box
with staintess steel nuts and washers. The
pump(s) are shipped with the packing nuts
stightly tightened, Upon start up of the
pump(s) the packing nuts should be loos-
ened to allow the pumped liquid to lubricate
the packing. After starting the pump the
packing gland should be tightened to allow
a small stream of liquid leak out. The pack-
ing nuts should be tightened slowty and
continuously until the gland bottoms out
making room for the final ring of packing.

Before adding the last ring of packing be
sure fo disconnect the power fo the

pump,

After the pump shaft stops rotating loosen
the nuts on the packing gland and insert the
last ring of packing. Hand tighten the pack-
ing gland nuts prior to re-starting the pump.
With the pump in operation slowly tighten
the packing gland nuts one half turn per
side. Do not over tighten or you will dam-
age the shaft sleeve.

The packing will require a 4-6 hour break -in
period. Be patient or you will damage the
shaft sleeve which will not be covered un-
der warranty.

10




Cnce the last ring of packing is installed the
packing gland should drip a minimum of 25
drops per minute.

2. Water flushed packing. Connect the water
flush line to the packing box. The flush wa-
ter will enter the stuffing box through the lan-
tern ring and lubricate the packing. Be sure
the flush water always starts before the
pump begins gperation.

The flush water pressure should a minimum
of 10 PSI greater than the discharge pres-
sure and the flush water temp should be no
more than 120° F.

For start up procedure follow the instructions
in section 1 under this heading.

3. A third common method of lubricating the
packing is with grease. If this method is
used then a spring loaded automatic grease
lubricator must be installed on the stuffing
hox flush connection. The spring tension
must be greater than the discharge pressure
when the pump is in operation. The grease
lubricator must be kept full in order to insure
proper distribution of grease to the lantern

ring. For gritly applicafions this is not a
recommended packing Iubrication.

BEARING OPERATING TEMPERATURE

ESSCO pumps are designed io operate over a
wide ambient temperature range. The bearing
temperature, when measured on the outside sur-
face of the bearing housing, should not exceed
190 deg. F. Temperature in excess of 190 deg.
F may indicate a lack of lubricant, bearing over-
load or potential bearing failure. If the tempera-
ture exceeds this limit, the pump should be
stopped and the cause investigated and cor-
rected immediately to prevent damage.

For Oil Lubricated Bearing use SAE 20 non-
detergent oil.

For Grease Lubricated use
XHP222 Special Premium Lubricating Grease
with Moly or equal.

Service

Example

Mobilgrease

Lubrication
Interval

Easy

Infrequent
Operation

Annually

Standard

Two Shifts per
Day

Six Months

Severe

Continuous
Operation

Three Months :

Extreme

Dirty Loca-
tions andfor
High Ambient

Two Months

Temp. .
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TROUBLESHOOTING

CAUTION

PRIOR TO WORKING ON ANY ELECTRICAL OR PUMP EQUIPMENT, SAFETY ELECTRICAL
LOCKOUT CIRCUITS SHOULD BE INSTALLED AND LOCKED OUT TO PREVENT SERIOUS

INJURY OR DEATH. REVIEW ALL LOCAL, STATE, FEDERAL CODES AND OSHA REQUIRE-
MENTS BEFORE WORKING ON ANY PUMPING EQUIPMENT.

SAFETY IS YOUR RESPONSIBILITY

VORTEX PUMP TROUBLESHOOTING

if you have followed the installation and startup
procedures outlined in this manual, your pump
should provide reliable service and long life.
However, if operating problems do occur, signif-
cant fime and expense can be saved if you use
the following check list to eliminate the most
common causes of those problems.

IF THE PUMP IS OPERATING IN
THE REVERSE ROTATION, THE
MOTOR WILL DRAW UP TO 50%
MORE AMPERAGE THAN WHEN

OPERATING IN THE CORRECT
ROTATION.

INSUFFICIENT DISCHARGE PRESSURE OR
FLOW

Pump not primed or vents plugged.
Speed too low. Check driver.
Discharge head too high.

Air leaks into suction piping, stuffing box or
gaskets.

Impeller damaged.

Insufficient suction line submergence,
Alr in liquid.

Impeller diameter too small.
insufficient net positive suction head.
10 Suction line partially plugged.

11. Discharge valves not open.

N

wmNo o

LOSS OF SUCTION DURING OPERATION

Suction line leaks.

Water seal line to packing box is plugged.
Air or gases in liquid.

Air leaks into suction piping, stuffing box or
gaskets.

PN

“

woN®

Wrong direction of rotation.
Insufficient suction lift submergence.

EXCESSIVE POWER CONSUMPTION

Pumps are running in wrong direction.
Speed too high.

Head lower than rating, pumps foc much
liguid.

Specific gravity or viscosity of liquid
pumped is too high.

Mechanical defects: Shaft bent, Rotating
element binds.

Misalignment

Incorrect diameter impeller,

VIBRATION OR NOISE

Misalignment between driver and pump.
Foundation bolts loose or defect in grout-
ing.

Mechanical defects: Shaft bent. Rotating
element binds.

Head lower than rating, pumps too much
liquid.

Pump strain- improperly supported or
aligned.

Pumps running at shut-off condition.
insufficient suction line submergence.

Air in liquid.

Suction line partially plugged.

10 Suction line too small.
11. Suction fine too long.

12




OVER-HEATING

1. Bearings {grease lube)
Excessive grease
Shafi bent
Rotating element binds
Pipe strain
Insufficient bearing Tubrication
Incorrect type grease

2, Packing box:
Packing gland too tight
Air not vented out of volute
Flush water not circulating

3. Bearings {oil lube)
Qil level too low
Oil leve! toa high
Shaft bent
Pipe strain
Bearing binding



PREVENTATIVE MAINTENANCE LOG

Pump Model Number:

Pump Serial Number:

Date

ETM Hour Meter
Reading

Amp Reading

Comments

14
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* Maximum power listed is limited by the largest motor combination. This is not a thermol or mechanicol power limit for the geor unit.

When Selecting HEMA C-face reducer, do not exceed the power listed for the NEMA input size in the table. The powers shown are based on 4-pole (1750 rpm}
motor speeds ods will vary for other motor speeds,
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2” CEMA Drive Shaft

B

CN

cC

3.12

10.24

.

3.03 4_F
A=

0.876

7.9

5/8" BOLT—/

“\mensiom in Ty,

180TC

12.55 | 5.65

9‘ 'I 7 7.250

8.500 | 1.125

1.24
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UNICASE® Shaft Mount Gearboxes BiM 1020
Installation and Maintenance Instructions

Retain These Safety Instructions For Future Use

INSPECTION OF UNIT

Thoroughly inspect the equipment for any shipping and handling damage before accepting shipment from the freight company. If any of the
goods called for in the biil of lading or express recelpt are damaged or the quantity is short, do not accept until the freight or express agent
makes an appropriate notation on your frefght bill or express receipt. If any concealed loss or damage is discovered later, notify your freight
carrier or express agent at once and request him to make an inspection. We will be very happy to assist you In collecting claims for loss or
damage during shipment; however, this willingness on our part does not remove the transportation company’s responsibility in reimbursing
you for collection of claims or replacement of material. Claims for loss or damage in shipment must not be deducted from the NORD Gear
invoice, nor should payment of the NORD Gear invoice be withheld awalting adjustment of such claims, as the carrier guarantees safe
delivery.

If constderable damage has been incurred and the situation is urgent, contact the nearest NORD Gear Sales Office for assistance. Please
keep a written record of all communications.

RECORD NAMEPLATE DATA

Locate the gear reducer nameplate and record all nameplate data for future reference.

SK SN

RATIO MAX TORQUE RPM MTG. POS

STORAGE

PROPER HANDLING OF THE UNIT
Exergise care o prevent damage to the unit when moving. Lift

PROPER STORAGE UNTIL INSTALLED
Keep unit in a dry, temperature controlled area. If stored other

than said, long term storage methods must be applied to the unit
including complete fill with Jubricant. Protect machined surfaces
and rotate shafts periodically. Prior to pulling unit into service,
drain lubricant and refill to proper level as determined by the
mounting position.

BIM 1020/2005/03

only at designed lifling points. Do not attach other machinery and
lift by the unit lifting points. The lifting points are o be used to lift
the unit only. Insure that adequate safety measures are taken to
protect personnel during transpertation. Protect the mounting
surface from damage.

www.nord.com



INSTALLATION OF UNIT

To ensure long service and dependable performance, an enclosed gear drive must be rigidly supported and the shafts accurately aligned.
The following describes lhe minimum precautions required to accomplish this end.

FOUNDATION

The responsibllity for the design and construction of the
foundation lies with the user. The foundation must be adequate
to withstand normal operating foads and possible overloads while
maintaining alignment to attached system components under
such loads.

MOUNTING POSITION

Uniess a unit is specifically ordered for inclined mounting, the
foundation must be level and flat. The lubrication system may
not operate properly If the unit is not mounted in the position for
which it Is designed. | may be desirable io elevate the
foundation to facilitate oil drainage.

CONCRETE FOUNDATION
If & concrete foundation is used, steel mounting pads and bolis of
sufficient size {o distribute the stress inlo the concrete should ba
grouted info the foundation.

STEEL FOUNDATION

If a structural steel foundation is used (i.e. wide flange beams or
channels), a base plate or sole plate of suitable thickness should
be used and should extend under the entire unit.

FOOT MOUNTED UNITS

Use shims under the feet of the unit to align the output shaft to
the driven equipment. Make sure that all feet are supported so
that the housing will not distort when it is bolted down, Improper
shimming will reduce the life of the unit and may cause failure.
Dowel pins may be Instalied to prevent misalignment and ensure
proper realignment if removed for service.

SHAFT MOUNTED UNLTS

Shaft mounted drives should be mounted as close to the driven
equipment bearing support as possible to minimize bearing loads
due to overhung load. Design of the joint connection between the
torque reaction arm and the foundation Is the user's responsibility.

Hollow Shaft Diameter folerance
Metric {mm)
<@ 18 = +0.018/-0.000
>@ 18<@ 30=+0.021/-0.000
>@ 30<@ 50=+0.025/-0.000
> b0<& 80=+0.030/-0.000
> @ 80< @ 120 = +0.035/-0.0C0
> @ 120 < @ 180 = +0.040/-0.000
inch
<@ 4.375 = +0.0010 / -0.0000
> 4,375 = +0.0015/-0.0000

Customer shaft dlameter tclerances with keyed hollow shafts
Metric (mm)
<@ 18 =+0.000/-0.011

>@ 18 <@ 30=+0.000/-0.013

>@ 30<@ 60=+0.000/-0.016

> @ B0<@ 80=+0.000/-0.018

>@ 80=<@ 120 = +0.000/-0.022

> & 120 £ & 180 = +0.000/-0.025
Inch

< 3 1.600 = +0.000/-0.002

> 2 1.500 < @ 2,500 = +0.000/-0.003

> 2,500 < @ 7.000 = +0.000/-0.004
Shaft finish to be 126 micro inches or smoother,

Customer shaft diameter tolerance with Shrink Disc fit h6
Metric (mm)
<& 18 = +0.000/-0.011
>@ 18< @ 30=+0.000/-0.013
> 30< & 50=+0.000/-0.016

BIM 1020/2005/03

>& 50< & 80=+0.000/-0.018

> 80< @120 = +0.000/-0.022

> 120 < @ 180 = +0.000/-0.025
Inch

< &3 0.750 = +0.0000/-0.0004

@ 0.750 < & 1.125 = +0.0000/-0.0005
@ 1,125 < & 2.000 = +0.0000/-0.0008
@ 2,000 < @ 3.000 = +0.0000/-0.0007
@ 3.000 < & 4.750 = +0.0000/-0.0008
@ 4,750 £ @ 7.000 = +0.0000/-0.0010
Shaft finish fo be 125 micre inches or smoother.

VOV VY

v

Customer shaft dlameter tolerance with Shrink Disc fit {6
({looser fit}
Metric {mm)
<@ 18 =-0.016/-0.024
> 18< @ 30=-0.020/-0.029
> @ 30=2@ 50=-0.025/-0.036
> 50<@ 80=-0.030/-0.043
> 80< @120 =-0.036/0.051
> @ 120 < & 180 = -0.043/-0.061
Inch
<@ 0.750 = -0.0006/-0.0011
@ 0.750 < & 1.125 = -0.0008/-0.0013
@ 1.125 < @ 2.000 = -0.0010/-0.0016
@ 2.000 < & 3.000 = -0.0012/-0.0019
@ 3.000 < & 4,750 = -0.0014/-0.0023
@ 4.750 < & 7.000=-0.0017/-0.0027
Shaft finish to be 125 micro inches or smoother

VoV VY

v

FLANGE MOUNTED UNITS

if a structurat steel foundation is used (l.e. wide flange beams or
channels), a base plate or sole plate of suitable thickness should
be used and should extend under the entire unit. If a bulk head
plate Is used it should be of proper strength to minimize buckling
distortions.

Fiange Pilot ‘AK’ or “AK%* tolerance
Metric {mm)

>@ 50< @ 80=+0.012/-0.007
> 80<@ 120 = +0.013/-0.008
>3 120 £ & 180 = +0.014/-0.011
> 180 < @ 230 = +0.016/-0.013
> 230 < & 315 = +0.000-0.032
> & 315 < @ 400 = +0.000/-0.036
> 2 400 < @ 500 = +0.000/-0.040
Inch
> @ 1,960 < @ 3.150 = +0.005/-0.0003
> @ 3,150 < & 4.724 = +0.005/-0.0004
> 4,724 < & 7.087 = +0.006/-0.6004
> @ 7.087 < & 9.055 = +0.006/-0.0005
> 9.055 <& 12.402 = +0,000/-0.0013
> 12,402 < & 15.748 = +0.000/-0.0014
> & 16,748 < i 19.685 = +0.000/-0.0016

BOLT STRENGTH
Bolt size, strength and quantity should be verified to insure proper
torque reaction capacity whatever the mounting arrangement.

LUBRICATE SHAFTS

Both the hollow shaft and the driven shaft should be liberally
lubricated before assembly. The unit must stide freely onte the
driven shaft, Do not hammer or force the unit into place. For
shrink disc, follow Instructions below.

www.nord.com



AXIAL RETENTION

Each drive shaft must be retained in place relative to the gear
reducer. Or each gear reducer must be refained in place relative
to the drive shaft. Either way NORD recommends the use of
shaft shoulders, locking collars or FIXING ELEMENTS to axially
retain the shaft or gear reducer in position.

SET SCREWS

If set screws are used for axial retention, they should be tightened
evenly. Flats may be filed on the driven shaft and a thread-
locking adhesive used for more position retention.

SNAP RING RETENTION

Placing external snap rings on drive shafts must be performed
with caution. The groove, which the snap ring fits into, may
weaken the drive shaft causing premature failure. NORD does
not recommend this type of shaft retention,

THRUST PLATE

In applications, which are subject to high vibratory loads, a thrust
plate will provide greater resistance to axial movement. Follow
the manufacturer's recommendations for assembly.

SHRINK DISC

If & shrink disc is used to secure a reducer hollow shaft to the

driven shaft, follow this assembly procedure. Start with the shrink

disc mounted onto the extension of the hollow shafi disc locking
bolts loosened.

1. Clean reducer bore and mating solid shaft to be free of any
lubricants or dirt.

2. Slide reducer onto the solid shaft until it Is about half way
through.

3. lubricate the remaining portion of the solid shaft with a #2
grease or simifar tubricant. This part will be located under
the bronze bushing. Do not Install grease under the
shrink disc gripping area. Finish installing the solid shaft
into the reducer hollow bore.

4.  Finger tighten all shrink disc bolts. Now, moving a circular
pattern, tighten each shrink disc locking bolt 1/4 fo 1/2 turn.
Do not use criss cross pattern, Centinue tightening in the
same circular direction with 1/4 or 1/2 turnt Increments until
alt belts reach the specified bolt tightening torque. Bolt
tightening torque is shown on the shrink disc label for the
paricular unit.

5. Run unit for 24 hours, then retighten shrink disc locking bolts
to the proper holt torque as indicaled above.

TORQUE REACTION ARM

On the shaft mount ‘Clincher, torque is reacted through the
integral torque tab, which is part of the casting. Commonly,
NORD's optional RUBBER BUFFER bushings are Installed on
each side of the integral torgue tab to dampen torque shocks and
allow for mis-alignment received from the machinery during
operation.

Torque arm connection fabrications should always be mounted
perpendicular to a line through the output shafl center and the
point at attachment of the torque arm fo the unit housing. In this
position the minimum load on the attachment structure arm will be
axperienced. The attachment siructure must be 1igid and may not
deflect under any load. Doing so will place extra leads on the
output bearings of the reducer.

PRIME MOVER MOUNTING
Align the prime mover o the reducer-input shaft using shims
under the feet. Make sure that the feet are supported. Dowel the
prime mover to its foundation.

SHAFT CONNECTIONS
When connecting shafis to either the input or output of the
reducer, consider the following instructions.

FITS
Clearance or interference fits for coupling hubs should be in
accordance with ANSIAGMA 9002-A86 or as follows.

BIM 1020/2005/03

Cutput and Input shaft Diameter tolerance
Metric {mm)
<@ 18 = +0.012/+0.001
>@ 182 @ 30=+0.015/+0.002
>@ 30<F 50=+0.018/+0.002
>@ §0<@ 80=+0.030/+0.011
> 80< 120 = +0.035/+0.013
> 120 < & 180 = +0.040/+0.015
Inch
<@ 1.760 = +0.0000/-0.0005
>4 1.750 = +0.0000/-0.0010

Qutput and Input shaft Drill and tap shaft end
Metric {mm)
< 16= M5
@16 21 =M6
G215 24=M8
224 <3 30=M10
230 38=M12
38 50=M16
@H0< @ B5=M20
385 < 130 = M24

VIV YV VV VY

Inch

< @& 0.438 = #10-24 x 0.4 deep
> ©0.438< @ 0.813 = 1/4-20 x 0.6 deep
> @ 0.813 < & 0.938 = 5/16-18 x 0.7 deep
> @ 0.938<1.125 = 3/8-16 x 0.9 deep
> @31.125 < @ 1.375 = 1/2-13 x 1.1 deep
> @1.375< @ 1.875 = 5/8-11 x 1.4 deep
> @1.8756< ¢ 3.250 = 3/4-10 x 1.7 deep
> & 3.250 =1-8 x 2.2 deep

Outboard pinion and sprocket fits shoutd be as recommended by
the pin sprockets with interference fifs should be heated
according to the manufacturer's recommendations, generally
250°F to 300°F, {120°C 1o 150° C) before assembling to the shaft.

LOCATION
Coupling hubs should be mounted flush with the shaft ends,
untess specifically ordered for overhung mouniing. Pinions,

GEAR WHEEL/

GEAR WHEEL/

SPROCKET SPROCKET
HUB HUB
N
X
I b |
-3 {, -

CORRECT INCORRECT

sprockets and sheaves should he mounted as close as possible

to the unit housing to minimize bearing loads and shaft
deflections.
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COUPLING ALIGNMENT

Shaft couplings should be instalfed according to the coupling
manufacturer's recemmendations for gap, angular and parallel
alignment. In many insiallations, it is necessary to allow for
thermal and mechanical shaft movement when determining shaft
alignment. The coupling manufacturer's recommendations
should be followed.

AXIAL DISPLACEMENT

The gap between shaft ends should be the same as the specified
coupling gap unless overhung mounting of the coupling hub is
specified. The coupling gap and shaft gap must be sufficlent to
accommodate any anlicipated thermal or mechanical axial
movement.

ANGULAR ALIGNMENT

Insert a spacer or shim stock equal to the required coupling gap
between the coupling hub faces and measure the clearance using
feeler gauges. Repeat this at the same depth at 20-degree
intervals to determine the amount of angutar misalignment.

PARALLEL ALIGNMENT

Mount a dial indicator fo one coupling hub, and rotate this hub,
sweeping the outside diameter of the other hub. The parallel
misalignment is equal to one-half of the total indicator reading.
Another method is to rest a siraight edge squarely on the outside
diameter of the hubs at 80-degree Intervals and measure any
gaps with feeler gauges. The maximum gap measurement is the
parallel misalignment.

CHECKING ALIGNMENT

After both angular and parallel alignments are within specified
limits, tighten all foundation holis securely and repeat the above
procedure to check alignment. |f any of the specified limits for
alignment are exceeded, realign the coupling.

SPROCKET OR SHEAVE ALIGNMENT

Align the sheaves or sprockets square and paralle! by placing a
straight edge across iheir faces. Alignment of bushed sheaves
and sprockets should be checked after bushings have been
fightened. Check horizonial shaft alignment by placing a level
vertically against the face of the sheave or sprockel. Adjust belt
or chain tension per the manufacturer’s specified procedure.

OUTBOARD PINION ALIGNMENT

Align the pinien by adjusting the gear tooth clearance according
to the manufaciurer's recommendations and checking for
acceptable outboard pinion tooth contact. The foundation bolts
may have {o be lcosened and the unit moved slightly to oblain
this contact. When the unit is moved to correct tooth contact, the
prime mover should be realigned.

RECHECK ALIGNMENT
After a period of operation, recheck alignment and adjust as
required.

1. Properly install unit on a rigid foundation
s« adequately supported
+  securely bolted into place
+ leveled so as not to distort the gear case

2, Properiy install couplings suitable for the application and
connected equipment.

3. Ensure accurate alignment with other equipment.

4. Furnish and install adequate machinery guards as needed fo
protect operating personnel and as required by the
applicable standards of the Occupational Safely and Health
Administration (OSHA), and by other applicable safety
regulations;

§.  Ensure that driving equipment is running in the correct
direction before coupling to reducers with backstops
(designed to operate only in a specific direction) or
machinery designed to operate only in one direction.

BIM 1020/2005/03

CHANGES IN PERFORMANCE SPECIFICATIONS
Owner has the responsibility to consult with NORD GEAR if such
items such as applied loads, operating speeds or other operating
conditions have changed.

/1 WARNING:
LOCK OUT POWER before any maintenance Is performed.
Make absolutely sure that no voltage is applied while work is
being done on the gearbox,

START-UP

1. Ensure that switches, alarms, heaters, coolers and other
safely and protection devices are Insialled and operational
for their intended purpose.

2, Verify that the Installed mounting position is the same as the
nametag mounting position. If not, adjust the oil level
accordingly and relocate the vent plug, filf plug and drain
plug accoerding io the mounting position. Sea following.

AUTOVENT PLUG

The Autovent plug is brass in color and will be located at the
highest point on the gearbox. It operates like a check-valve to
allow the reducer to relieve internal pressure while preventing
lubricant contamination during cooling. A spring presses a ball or
plunger against a machined orifice until pressure exceeds 2 psi,
Above 2 psi the air is allowed o escape depressurizing the
gearcase. When internal pressure drops below 2 psi, the
autoven!i re-seals closing the unit to the outside environment.
After shutdown, the reducer cools along with the alr Inside the
reducer, The unit will temporarily maintain a slight vacuum unti
normalization occurs. NORD Gear supplies an Autovent as a
standard feature.

AUTOVENT
PLUG

The Autovent releases bullt-up air pressure from
Inside the gearbox (Max. pressure 2 psi).
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FILL LEVEL & DRAIN PLUGS LUBRICANT

The drain plugs are metric socket head cap screws. They will be All NORD reducers are shipped from the factory properly filled
Tocated af the lowest parl of the gearbox for ease of draining. The with lubricant and all plugs are installed according to the mounting
fill level plug is a hex head cap screw. It will be located between position given on the reducer nametag. Acceptable oil fill levelis
the Autovent and drain plug. Both types of plugs will have gaskets within ¥ inch of the bottom of the fili plug threads.

included to prevent oil from leaking.

OPERATION AND MAINTENANCE CHECKLIST

Operate the equipment as it was intended 1o be operated
Do not overload.

Run at correct speed.

Maintain lubricant in goed condition and at proper level.
Dispose of used jubricant in accordance with applicable
laws and regulations.

oh LN

(

] . Apply proper maintenance to altached equipment at
‘_.J prescribed intervals recommended by the manufacturer.
7. Perform pericdic maintenance of the gear drive as
DRAIN FILL LEVEL recommended by NORD.
PLUG PLUG

Two types of plugs for maintenance

MOUNTING POSITIONS
These charts detail the mounting positions for horizontal and vertical mounting. The Autovent, oil fill plug and drain plug are indicated on each

mounting position picture. The factory set mounting position and plug locations match that shown on the gearbox nametag. For mounting
orientations other than shown consult NORD Gear.
Horizontal position

SK 6282 - BK 11262 SKB282 - 5K 11282 8K 1282 - §K 6282
SK 6382 - 5K 12382

5K 6382 - 5K 12382
v

8K 1282 . 5K 5282
8K 22382 - SK 5382

H1 H2 H3

5K 1262 - 5K 5282

Vertical position

H5* H6

Y
i
Symiols: \ { Vent plug

Y

Qil Jewel Drain plug

* Meunting position HS5 with wbricant
expansion unit recommended
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MAINTENANCE

Mineral lubricant should be changed every 10,000 service hours or after two years. For synthetic oils, the lube should be changed every
20,000 service hours or after four years. In case of exireme operating (e.g. high humidity, aggressive environment or large temperature

variations), shorter intervals between changes are recommended.

CIL SPECIFICATIONS

NORD supplies all reducers filled with oil from the factory. Consult the sticker adjacent to the fill plug to determine the type of lubricant
Installed at the factory. Standard lubricant is 19O VG220 mineral-based oil. However, some units have speclal lubricants designed to operate
in certaln environments or to extend the service iife of the lubricani. Ifin doubt about which lubricant is needed, contact NORD Gear.

STANDARD OIL - IS0 VG220

Ambient Temperature Formulation
20 to 104°F (-5 {0 40°C) Mineral
TYPICAL OILS
VISCOSIY | e ormulation Tei?)r::g?ure Mobil’ : - —
ISO NLGI Range ~ KLOBEL & rivor
Castrol el
Conventional | 20°C fo +50°C | Mobilgear 7EP Kliiberoil Energol Tribol
VG 460 Mineral G8F fo +122°F 534 GEM 1-460 JGR-XP 460| 1100/460
Synthetic -30°C to +80°C Mobil Isoltbe Klibersyntin N/A Tribol
PAO -22°F to +176°F | SHC 634 EP 460 EG 4-460 1510/460
Conventional | 0°C to +30°C Mobilgear 6EP Khiberoil Energol Tribol
VG 320 Mineral 32°F fo +86°F 632 GEM 1-320 |GR-XP 320} 1100/320
Synthetic -35°C to +80°C Mobil Isolube Khibersynth NIA Tribol
PAO -31°F to +176°F | SHC 632 EP 460 EG 4-320 1510/320
Conventional | -5°C to +40°C | Mobilgear 5EP Klisberoil Energol Tribol
VG 220 Mineral +20°F 10 +104°F 630 GEM 1-220 |GR-XP 220} 1100/220
Synthetic -34°C to +80°C Mobil Isolube Khibersynth N/A Tribol
PAO -30°F to +176°F | SHC 630 EP 220 EG 4-220 1610/220
VG 150 Conventionat | -15°C to +25°C | Mobligear 4EP Kluberoil Energol Tribot
3 Mineral 5°F 1o +77°F 629 GEM 1-150 |GR-XP 100] 1100/100
VG 100 Synthetic -37°C to +10°C Mobll isolube Klibersynth N/A
PAO -35°F to +50°F | SHC 628 EP 150 EG 4-150
Conventional { -16°C to +25°C | Mobilgear 2EP Kliberoil Energol Tribal
VG 68 Mineral 5°F to +77F 626 GEM 1-68 GR-XP 68 | 1100/68
Synthetic ~40°C to +10°C Mobit N/A Isolube N/A WA
PAO -40°F to +50F | SHC 628 EP 68
Synthetic -40°C fo +10°C Mobil Klither-Summit
VG 32 PAC -40°F to +50°F | SHC 624 NIiA NA ) hvsynreaz | YA
PAO = Poly Alpha Olefin
SPECIAL PURPCOSE LUBRICANTS
Ambient Temperature Formulation Manufacturer Qil Brand Name
20 to 104°F (-5 {0 40°C) Food Grade Oil - Synthetic Chevron FM IS0 220
20 to 104°F (-5 to 40°C) Food Grade Qil - Synthefic OilJAX Magnaplate 85W140-FG
5 1o 125°F {-20 to E0°C) Fluid Grease Mobil Mobilux EP023
-30 fo 140°F (-35 to 60°C) Fluid Grease - Synihetic Mobil Mobilith SHC 007
-30 to 140°F (-35 to 60°C) Fluid Grease - Synthetic Shell Albida LC
STANDARD BEARING GREASE — NLG| 2EP Lithium
Ambient Temperature Formulation
-20 {0 140°F (-30 to 60°C) Mineral
OPTIONAL BEARING GREASES
Arnbient Temperature Formulation Manufacturer Grease Brand Name
-40) to 230°F {-40 to 110°C) Synthetic Shell Aeroshell 6
-40) o 230°F {-40 to 110°C) Food Grade - Synthetic Lubriplate SFL1
BIM 1020/2005/03 6 www.nard.com



LUBRICANT CAPACITY

Each reducer has the oil level and oil quantity adjusted according to the mounting position shown In the tables. When replacing the oll, consult
the tables below to determine the proper amount of oil to be installed according to the reducer size and mounting position. Note that this is
approximate and the final level will be adjusted when the reducar is instalted. Acceptable oil fill level is within % nch of the bottom of the filf
plug threads.

LUBRICATION CAPACITY - SHAFT MOUNT 'CLINCHER' GEARBOXES

MOUNTING POSITION MOUNTING POSITION
Horizontal Vertical Horizontal Veriical
Hi | H2 | H3 | H4 || H5 | HE Ht | H2{ H3 | H4 | H5 | Hé
SK 0182NB | quarts | 0.42 | 063 0.53 | 0.53t0.58 | 0.58 SK1382NB | quarts | 1.37 | 148{201 211} 222 | 2.43
liters | 0.40(0.60]0.50}0.50{0.55] 0.655 liters 1 1.30 | 1.40|1.90{2.00} 2.10 | 2.30
SK0282NB | quarts | 0.74 | 0.85|0.95[0.85)|1.1611.06 SK 2382 [quaris| 1.80 {2.01|1.5011.59) 3.28 | 2.75
liters |0.700.8010.90[0.90f1.40]1.00 liters | 1.70 |1.90|1.50[1.50{ 3.10 | 2.60
8K 1282 |quarts |0.95|0.95}1.00}1.001.27]1.37 SK 3382 |[quaris | 433 |3.49|3.49§3.494 592 | 4.33
fiters }0.90/090}0.95]0.8511.20(1.30 liters | 4.10 13.30(3.303.30Y 5.60 | 4.10
SK 2282 |quarts f1.74}2.01}1.20|1.90[{2.11|2.54 SK 4382 |[quars| 6.24 }5.18(5.18|5.18) 8.77 { 7.19
liters }1.65}1.90}1.80| 1.80[12.00] 2.40 liters | 5.80 |4.9014.9014.90( 830 | 6.80
8K 3282 | quarts §3.3313.44|3.33{3.33[]4.33]4.33 SK 5382 |quarls |13.217.08}8.77 8.77] 14.801 12.68
liters 13.15}3.25|3.15 (3.16(14.10 4.10 liters ]12.50|6.701 8.3018.30 | 14.00 | 12.00
SK 4282 {quaris {4.976.02|4.974.97(|15.711{6.45 5K 8382 |quars] 17.4 |10.1|13.2]114.8| 19.0 | 13.7
liters |4.70|4.75|4.7014.70)15.4016.10 liters | 16.5 | 96 | 12.5]|14.0| 18.0 | 13.0
SK 5282 {quards|7.63]|7.93|7.61}7.61)19.30§9.30 SK 7382 |quaris| 23.3 [16.9]20.1|24.3}§ 264 | 211
liters |7.50|7.5017.20|7.20(/8.80|8.80 liters 22 16 | 19 | 23 25 20
SK 6282 |quars|18.0|12.7|14.8}106{18.5]14.8 SK 8382 |quarls| 359 ;264 (31.7|37.0) 40.2 | 33.8
liters |17.0]12.0114.0| 10.0{[17.5]| 14.0 liters 34 25 1 30 | 35 38 32
SK 7282 |quaris|2643121.11222|16.9}128.6]|22.2 SK 9382 [quarls| 77.2 [47.6|634|68.7} 782 | 74.0
liters | 25 | 20 1 21 627 | 21 liters 73 45 | 60 | 65 74 70
8K 8282 |[quaris }39.1131.7|32.8|32.8[43.3[34.9 SK 10382 {quaris] 90 77 { 85 | 85 93 93
liters | 37 1 30 | 31 | 31 § 41 ] 33 liters 85 731 80 | 80 88 88
8K 9282 |guarls|78.2[58.1|624172.9]76.1174.0 8K 11382 |quarts] 169 | 148 | 143 | 164 | 222 | 164
liters | 74 | 55 | 69 | 69 | 72 | 70 liters | 160 1140 | 1351 155 210 | 155
SK10282 jquarts| 95 | 42 | 87 } 63 || 85 | 95 SK 12382 (guaris | 169 | 148 | 143 | 164 || 222 | 164
liters | 0 | 40 | 82 | 80 i 90 | 90 liters | 160 | 140 | 135] 1854 210 | 156
SK 11282 | quarts | 174 | 163 { 148 | 106 || 206 | 169
liters | 165 | 1451 140 | 100 || 195 | 160

Note: Filling quantities are approximate figures. Qil leve! must be checked according to oil level plug after final instalition.
Acceptable oil fill level fs within 1/2 inch of the bottomn of the filt plug threads. For mounting angles not shown, consuit factory.

BIM 1020/2005/03 7 www.nord.com



SK1282 - K5282

=4
201 i/
pliy .
e
T

Ke282 - 511282

205 206 218 217 232

PARTS LIST

219) 22 231\235

206 217 218 232 230 227 228 254

IMPORTANT!

RECOMMENDED SPARE PARTS

Bearings —all
Seals —all

Gaskets — all
Seal Plugs — ali

Fiul

205
206
207

210
21
212
213
214
215
A7
218
219

241
242
243
250
254

Driven gear
Finion shaft
Driving gear
Driving pinlon
Cutput shaft (Hofiow shat)
Key

Shaft sed

Shaft sed
Grelip

Shim

Bdl bearing
Sed

Gear casa cover
Vent plug

Seal

Socket head sarew
ey

Qrclip

Bal bearing
Locking cep
Washer

Washer

Socket head sorew
Socket head sorew
Seal

Supporting disc
Geabox cover
Crclip

Seal

Key

Drein plug

Seal

Supporting disc
Finion shaft bearing
Finion shaft bearing
Qirclip

Locking czp

Shim

Supporting disc
Gear case

Locking cep

Spacer

When ordering parts, it is necessary to have the NORD SERIAL NUMBER from the unit the parts are for. The serial
number will dictate the correct parts for that particular unit. The gearbox nameplate will have the serial number on it

BlM 1020/2005/03
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1382 - 5382

56382 - &K 11382

207 208

BIM 1020/2005/03

PARTS LIST

52 53 54 58 55 56 27 59 60 57 6l

e AL
<
f R -
+] [ o

204
229
223
203

& GRBBESES BBEN.

Dxiving gear
HSXBQOH soreN
Sed

Supporting disc
Third reduction
gearcase

Ball bearing

Key

Ball bearing
Girdip

Key

Circlip

Intermediate shaft,

plain

Intermediate shaft,

gearaut
Cirdip
Cirdlip
Shim
Qrdip
Qrclip
Drain plug
Sed

Driving gea
Finion shaft
5K6382 - K 9382
Driving plrion
Output shaft

Key

Lockdng cap
Supporting diss
Cranplug

Seal

Qrdip
£dl bearing
Key

im

Bdl bezing
Supporting disc
Locking cap
Spacer

www.nord.com



PARTS LIST

K1282/02 - FK 1138252

09 Shatsed
112 Bl beaing
A g 114 Intermediate flange
109 112 125 121 119 120 T e
116  Hexagonzmew
N7 Washer

118 Hexagon syew
119 Intermediste shaft,

plan
120 intermedigte shaft,
gearan
121 Beaing desve
124 Qrdip
125  Crdip
_ 207 Qutput shaft
208 Key
216  HRage
223 Lodking cap
261 Shrink disc
i connecior

o e e - — . — - 252  Torqueam
253 Socket head srew

114 3 i

81282 - &K 11282 — el
1382 - HK11382

252

BIM 1020/2005/03 10



TROUBLE SHOOTING

PROBLEM WITH THE REDUCER o PQOSSIBLE CAUSES SUGGESTED REMEDY
: Check rated capacity of reducer, replace
Overloading Load exceeds the capacity of the with unit of sufficient capacity or reduce
reducer load
. . Check lubricant level and adjust up to
Runs Hot Insufficient lubrication recommended levels
Improper lubrication Excessive lubrication Check lubricant level and adjust down to

recommended levels

Wrong lubrication

Flush out and refill with correct lubricant as
recommended

Inspect mounting of reducer. Tighten loose

Loose foundation bolts Weak mounting siructure :gﬁ?:tirr‘gl or relnforce mounting and
Loose hold down boits Tighten bolis
. Qverloading unit may result in Disassemble and replace disc. Recheck
Runs Noisy Wom RV Disc damage {o disc rated capacity of reducer.

Failure of Bearings May be due to lack of Jubricant

Replace bearing. Clean and flush reducer
and fill with recommended [ubricant.

internat parts are broken

Qverload Check rated capacity of reducer.
; Level of lubricant in the reducer not Check lubricant level and adjust to factory
Insufficient Lubricant properly maintained. recommended fevel.
Overloading of reducer can cause Replace broken paris. Check rated capacity
damage. of reducer.

Autovent clogged.

ggtegult\lﬁth?gm Eﬁgﬂr.nlsslng or sheared off on InpUE | eoriace ey,
Coupling loose or disconnected. ?{;&Zﬁyci'f%;;géucer and coupling.
Worn Seals Caused by dirt or grit enfering seal. ggg::g‘: i?iltié ’;':“Wem may be clogged.
Overfilled reducer. ?eti;kr:'libnriic:;}eligﬁ and adjust o
Oil Leakage Clean or replace, being sure to prevent any

dirt from falling into the reducer.

improper mounting position, such as
wall or cefling mount of horizontal

Chack mounting position. Name tag & verify
with mounting chart in manual.

reducer.
NORD Gear Corporation NORD Gear Limited
National Customer Servica Toll Froe 888-314-8673 www.nord.com Toll Free in Canada 800-668-4378
WEST MIDWEST SOUTH CANADA
1121 Railroad Street PO Box 367 100 Forsyth Hall Dr. 41 West Drive
Building 101 800 Nord Drive Buitding 100B Brampton, Ontaric L&T 4A1
Corona, CA 92882 Waunakee, Wi 53537 Charlotte, NG 28273 Phaone 905-796-3608
Phone 851-279-2600 Phone 608-849-7300 Phone 704-529-1255 Fax 905-796-8130
Fax 888-408-6673 Fax 800-373-6673 Fax 888-259-6673
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Redial

General Service Solenoid Valves

Brass or Stainless Sieel Bodies

Pilot Operated

38" 102 1/2" NPT -

Features

o Wide range of pressure ratings, sizes, and resilient
materials provide long service life and low
internal leakage

* High Flow Valves for liquid, corrosive, and air/inert
gas service

¢ Industrial applications include:

- Car wash - Laundry equipment
- Air compressors - Industrial water control
- Pumps
Construction
Valve Paris tn Guntacl whh Flulds
Bty | Bms
Seals aml Dlscs
Dise-Holder AR S
Core Tube 305 Stainless Steet
CoreandPugnat. | . = 430FSwinlessSteel
Springs 302 Stalnless Steel
Sl_i_édi.!ﬁlﬂ:_ﬁni_l e s e Doner i iver.
Electrical
Watt Rating and Powar
Consumpifon Spare Goll Part Humber
%t:ﬁf:"g AC General Purpose | Explosionproof
Ctassof | DG VA VA
Insulatton | Watts | Watts {Holding | fnrush | AC DS AC Dg
CUF e e 40 jzseedo|” - fmesadl
F 116 | 101 25 70 | 238610 | 238710 | 238614 | 238714
GRS 168180 ] 08600 180 | 272610 [ 976171272614 07617
F - i 40 93 238610 - |238614 -
e e P B L Y LT P B LT R B
F - 20.1 48 240 1272610 - 272614 -
oM AR08 L i e | TAOTS w1 74673
H 406 | - - - - 1238910 238914

Standard Voltages: 24, 120, 240, 480 volts AG, 60 Hz {or 110, 220 volts AG, 50
Hz). 6, 12, 24, 120, 240 volts DC. Must be specifisd when ordering.
Other vollages available when regulred,

Solenoid Enclosures

Standard: RedHat Il - Wateright, Types 1, 2, 3, 38, 4, and 4X; RedHat - Type {.
Optional: RedHat 11 - Explosionproof and Watertight, Types 3, 35, 4, 4%, 6, 6P,
@nd 9: Red-Hat - Explosionproof and Wateriight, Types 3, 4, 4%, 7, and 9.

(To order, add prefix “EF” to catalog number, except Catalog Numbers 82108057,
82108058, and 82108059, witich are not available with Exploslonproof enclosures.)
See Optional Features Section for other available options.

8210Rt

@ (¢

NClZﬂ:D:m
Norz;zm

e

Nominal Ambient Temp. Ranges

RedHat 1l/

RedHat  AG: 32°F to 125°F (0°C to 52°C)

RedHat [} DC: 32°F to 104°F {0°C to 40°C)

RedHat  DC: 32°F to 77°F {0°C to 25°C)
(104°F/40°C oceasionally}

Refer to Engineering Section for delalls.

Approvals

GSA certified. RedHat [l meets applicable GE directives.
Refer to Engingering Section for detfalls.

1"



Specifications (English units)

e

. Watt Ratin
Operating Pressura Diffeseatial (psl) Max. Fh.:ld Glass of c;{’[
Fige [onfce| &v Hax. A Hax. D Temp. 'F Brass Body Slalnless Steel Body Insulation &
fie | e | Flow AleInert Light 0il @ | Alr-Tagrt Light il @ Galalog Consl. | UL | Cataleg | Coast. | Lo
iﬁ.) {lns.) | Faclar [Mia. | Gas | Water [ 300850 fay Waler §} 300S88U | AC | DE Humber Rel. @ Rumber | Rel @ [ Listing | AC BG
HMALLY CLOSED (Closed whan de-energized), HBR or PIFE @ Seatlsg &0 R SRR R D
ki) 1.5 0] 150 125 - 40) ] 40 - 180 | 150 1 821006073 @ P 0 (82106036 @ 1.6F
e kel i g AR, 5 - - - 1017 | HEF
3 5/8 3 5 200 150 135 125 100 100 180 § 150 | 82105001 &D o] - - - B.1/F [ 11.6F
R I 5 - : G 3 O 0 L T S - : — [waF] -
e | me | 22 o] 150 125 - 40 40 - 180 [ 150 | 82106015 @ 2P © |8210G037 &) 2P e 61/F [ 116F
12 54 4 ] 150 150 - 4 40 - 180 | 150 82106034 5D Q - - - 10.4F | 1167
172 518 4 0 150 150 125 4 40 - 175 | 150 B - - 82106087 7D o 17.4F ] 1.6F
172 518 4 5 209 150 135 125 100 100 180 | 150 | 82106062 §D [s] - - - B./F | HLEBF

172 5/8 4 5 300 300 300 - - - 75 - §2106007 50 s} - - - AL

ire 34 4 E3 - 300 - - 300 - 189 | 125 2105227 5D [e) - - - 17.1/F | 40.6/H
¥4 &8 45 [} 150 150 ¥25 40 44 - 175 { 150 - - - 52106088 70 L] 1717 F 11.6F
314 3 5 5 125 125 125 106 90 73 180 | 150 | 82106009 sk O - - - 6.4F | 11.6F
34 4 5 0 150 150 - 40 40 - 180 | 150 82108095 80 o] - - - 101/F | 11.6F

34 34 8.5 ] 250 150 100 125 25 125 180 | 150 82106003 11D s ] - - - S.1/F | 116F
34 | 34 6 0 . - - 200 189 180 - | 77 [sMoB0G @ | 1OP - - - - - [306M
ki 34 6 0 350 300 200 - - - 2001 - | 8206604 | 40P [:) - - - 16.9F -

i 1 13 )] - - - 100 100 80 - | 77 | 8210B054 % 31D - 82100089 15D - - |30.8H

1 1 13 [} 150 12% 125 - - - 180 - 52506054 41D L] 82106089 | 45D ] 16IF -

1 1 13 5 150 150 100 125 125 125 180 | 150 § 82106004 12D o] - - - 6.4F § 11.6F

1 1 136 [ 0 300 225 1% - - - 2001 - 82166027 ¢ 42P L) - - - 201 -

1 1 135 | 10 300 300 300 - - - 15 - 82108078 @ 13p - - - - iriF) -
1141118 1% i} - - - 100 106 80 - |77 | B210B05S 3z - - - - - |[30.6H
t147 118 15 0 150 125 125 - - - 1 - 82106055 43D L. - - - 164F) -
114 118 15 & 150 150 100 125 123 125 130 | 150 82106068 16D o) - - - 6.1F | 1.6
112 114 | 225 o - - - 100 100 80 - 7 824GB056 33D - - - - - |30.6H
11| 114 ] 25| & 150 126 125 - - - 18] - 82106056 440 L . - - 16.4F| -
112 tH4 | 225 | 5 150 150 100 125 125 25 1680 | 156 | 82106622 180 [:] - - - 6.4/F § 11.6F

2 134 43 5 150 125 80 &0 50 50 180 | 150 82106100 20P o - - - B.1F [ 1.6F
2%2 ] 134 45 5 150 125 90 50 &0 50 180} 150 | 82106101 21P ] - - - B.AF | H.EF

RORMALLY OPEX (Open when de:encrgized), NBR Seating {PA Disc-Holder, exteptas noted) 7 o nor o i fon oo f i T e i : R
38 5/8 3 0 150 150 125 125 125 80 180 | 150 | 82106033 230 o - - - 10.4F | 11.6F
B 578 3 5 250 200 200 250 200 20 180 | 160 |s210c011 =2 @| 39D @ - - - 10.1F | 116F
12 5/8 4 i 150 150 125 125 125 B0 180 | 150 | 82106034 0 © - - - 10.04F | HL6F
172 58 3 Q 150 150 100 125 125 80 180 | 150 - - - 82106630 | 37D L] 1014 | 11.6F
17 53 4 5 250 200 200 250 200 200 180 | 180 (82106012 2 @[ 28D ® - - - 10.17F § 11.6F
34 34 5.5 Q 150 150 125 125 126 &0 180 1 150 82106035 250 L] - - - 10.1/F [ 11.6F
34 5/8 3 0 150 150 100 125 125 80 180 { 150 - - - 82106038 | 38D [] 10AF | 11.6F
314 X4 65 5 - - - 250 200 200 - [180 2106013 24D © - - - - | 168F
34 ¥4 65 5 250 200 260 - - - 80| - 82106013 46D L] - - - 164F} -

1 1 13 4 125 125 125 - - - 180 - |80B057@ 9| D e - - - 20/F -

t t 13 ] - - - 125 125 i25 - 180 | 82100014 26D -] - - - - |168F

1 1 13 5 150 160 125 - - - o - 82108614 470 L] - - - 1BAF| -
114 ] 1148 15 0 125 125 125 - - - 18] - [82DB0SB@ @ | 850 e - - - pailiy -
1114 118 15 5 - - - 125 125 125 - 1180 8210D3H8 280 o - - - - [ 16.8F
11141118 | 15 5 158 150 125 - - - 160 - 82106018 480 e - - - 18AF[ -
112111 2510 125 125 125 - - - 180 | - [8210B0S0 @@ 38D L] - - - 20F -
iR 11| 226 | 8§ - - - 25 125 125 - | 180 | 82100032 200 [ ] - - - - | 168F
t12] 114 | 251 5 160 150 125 - - - 160 - 52106032 49D @ - - - 16HF[ -

2 134 | 43 5 - - - 125 125 125 - | 150 8210 103 0P Ld - - - - | 16.8F
2 1314 43 5 125 125 123 - - - 80| - §210G103 S0P Q - - - 16.1F | -
21/2 | 134 45 5 - - - 125 125 125 - | 158 8210104 2P © - - - - | 16.8F

2192|1341 45 5 125 125 125 - - - 180 | - 52106104 519 L] - 161F] -

@ 5 psl on Al; 1 psl on Water.
@ Valve provided with FTFE maln disc.
@ Vabsg Ingludas Uitem (G.E. tradamank) plston.
@ Letter “D” danotes diaphragm construstion; “P" denotes pisten conskruction,
& (O Safely Shutoff Valve; @ Genzral Purposs Vahva.
Refer to Engineering Section (Approvals) for defails.

@ Vahves not availabla with Explostongrool enclesures.

@ On 50 hertz service, tha wall rating for tha 6,1/F solenold Is 8.

@ AC corstruction also has PA seating.

@ No dise-hoider,

© Stalntass stee] dise-holder.

3 Must have solenoid mounted verticat and upright.

1 weatls.
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INSTALLATION, OPERATION, MAINTENANCE SDM

KREBS CYCLONES (Rev. 2: 9/04)

General

For more than 50 years KREBS ENGINEERS has been concerned with the development and
application of liquid cyclones in virtually all industries requiring the separation of solids
from liguids. KREBS' management has emphasized the building of a trained engineering
staff so clients in all paris of the world can be assured of prompt technical
recommendations with respect to cyclone selection, installation, operation and
mainfenance. An important service fo our clients is the availability of parts from a very
large inventory that permits early shipment of complete cyclones or cyclone parts. Prompt,
efficient attention to our clients’ needs is one of the most important goals in the operation
of our company.

KREBS ENGINEERS is firmly dedicated to serving industry as a reliable supplier of liquid
cyclones and as a provider of superior commercial and technical services.

= KREI

— K BS
= ENGINEERS




INSTALLATION, OPERATION, MAINTENANCE

KREBS CYCLONES

SDM
(Rev. 2; 9/04)

Installation

Smaller units are crated and shipped
completely assembled. Larger units are
generally shipped dismantled as two pieces in
order to reduce the size of the shipping crate.
Component parts, such as pipe fitings and
spare paris, are frequently placed inside the
cone section. Be sure to account for all parts,
checking them against the packing slip, when
removing the cyclone from the shipping crate.

Cyclone

The feed is infroduced into the cyclone
through a special involuted design that pre-
classifies material prior to entering the feed
chamber. A centrifugal force is esiablished
when the slurry enters the feed chamber and
“spins out * the grit, forcing it to discharge
through the apex orifice along with some
liquid. The remaining liquid, and lighter solids,
are discharged out the overflow pipe.

Different types of standard feed orientations
are shown on Drawing SK847. Positions H-1
and H-2 are for horizontal feed piping and
positions V-1 and V-2 are for vertical feed
piping. All orientations are acceptable and
they ali minimize connections for contractor
instatlation. Custom mounting can be
supplied if required.

DK

s \

RE
I | o

Angle of Installation

The cyclone is normally installed with the axis
of the cyclone at an angle of 11% degrees
from the horizontal for most sewage degritting
applications. The generatl arrangement
drawings contained in this manual show the
cyclones in a vertical position, for convenience
only, but they should be instailed 11 %
degrees from the horizontal. There are two
main reasons for this, indicated as follows:

1. In a nearly horizontal pesition, the
amount of liquid being discharged
with the grit is minimized, therefore
resulting in more efficient
performance.

2. The reduction of liquid flow permits
larger apex orifices and minimizes

plugging.

Grit Discharge Point

The apex, the point where the grit discharges,
should be enclosed in a box-type arrangement
that allows the operator to observe the grit as
it discharges normally.

In the case of an apex blockage, due to
unusually large material, each unit is supplied
with three quick-opening toggle clamps (see
Sketch SK568 or SK1872) in order to remove
the apex assembly for cleaning. The
blcckage can then be cleared without any
special tools. The apex itself is adjustable by
the means of a hose clamp. Both
pneumatic/hydraulic adjustable apexes and
fixed apexes are avaitable upon special
request.

BS
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INSTALLATION, OPERATION, MAINTENANCE SDM

KREBS CYCLONES (Rev. 2; 9/04)
LINER NO, C7709ST: TOGGLE CLAMP
{3 REQUIRED)

i
3 Y
O O[O : N (N
O o A &J
! [ \\%_’"ﬂ'_/
l | ;W aufsun
1 ! /
S - 5 CPENFOGTION ADJUSTABLE
CLOSED POSITION ] Vi TENSION BOLT
// (3 REQUIRED)
I \ ﬁ NO. 168 APEX

PIVOT PIN A
| REQUIRED i
:3‘-: WA :
i

3 CLAMPS EGQUALLY
SPACED

DRIL 4 HOLES 916’ (14mm] DIA,
ON 7' {178min] BC.

8' (20Cmm] OD. X 2 [ PL ALANGE
WITH 4 5732 [106mm33=] 0. (5M SIOE)
GPENING ON If" BEVEL

PIVOT PIN

, 4 [6-30%] LPDATE £ REVISE
N OTE ] NO|DATE REVISION DESCRIPTION
i Wﬂ
ALSELS i msgfnits ?KﬂEBB’ 5505 WEST GILLET?Z ROAD
| FOR ALTERNATE CLAMP ARRGTS, Y ‘AR ;o ENGINEERS | TUCSON, A2 BGm43
SEE DIVGS K 445 ¢ SK 63 R o P il

2,CONE PART NO. 64-5T-C7109 / CI05-C1709 T O 165 AP ASEENELY
Des gy 5 12 exue ooy o s o % - WITH QUICK CPENING CLAMPS
e L e A e
al’gg‘! %ﬂmﬂm ‘;&'ﬁ D FARTY MUY
O D RS, £ JeF PONTON Bt L st el (e A I © KREBS EHGNEERS 1999 [ﬂg?- SK568
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INSTALLATION, OPERATION, MAINTENANCE

KREBS CYCLONES

SDM
{Rev. 2; 9/04)

SEWAGE DEGRITTING APEX

No. 668 FIXED ASSEMBLY

No. 94-6-ST-C7708,
184-ST-C7702

7 3/4"
EI¥7mm]

8 3/8"
[Z2I2mm]

e = e e e

No. 668 PARTS LIST

IPART No. DESCRIPTION

1 [604-57

APEX VALVE HOUSING, STEEL.

7 {678R—(HOC)-{SIZE)

APEX VALVE LINER, ELASTOMER,
SIZES AVAILABLE: 2°, 2, 25 2, 5" 275", 3", 325", 3
3.758%, 47, 4.25%, 4.5°, 475 5", 8.25%, 55 575

3 iC6047G-RN

GASKET, NECPRENE.

4 16895PC~(MOC)-(SIZE)JAPEX RETAINER PLATE, ROYAL CAST OR SIEEL.

SIZES AVAILABLE: 4°, 45", 5°, 6",

§ |670-5Y

SPLASH SKIRT REYAINER PLATE, STEEL

6 |670R-{MOC}

SPLASH SKIRT, ELASTOMER.

1. SPECIFY F‘ART NUMBER, MATERIAL & CYCLONE SERIAL
NUMBER WHEN ORDERING PARTS,

2. STANDARD LINER MATERIAL: BPC RUBBER OR NEOPRENE
—QOTHER MATERIALS AVAILABLE UPQN REQUEST.

3. DIMENSIONS ARE APPROXIMATE & FOR REFERENCE ONLY.

THIS DRAWING IS THE EXCLUSIVE PROPERTY OF HRERS ENGINEERS,
TUCSON, ARIZONA, AND CONTAINS INFORUATON WHICH IS PROPRIETARY
TO KREAS, [T IS NOT TO BE COPIED OR BUPLICATED I ANY MAHNER, OR
USED I CONNECTION WTH THE MANUFACRIRE AND/OR SME OF ANY AFPARATUS
OR PARTS THEREQF, OR DISSEMIMATED TQ ANY THIRD PARTY WITHOUT
THE PRIOR VRITTEM CONSENT OF KREBS. ANY AUTHORIZED
OF THIS DRAWMNG, OR ANY PORTION THEREQF, SHALL INCLUDE THIS NOTICE.

| [946-04] CORRECT AFEX HOUSING PART NO.
NO,DATE REVISION DESCRIPTION
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STATUS KREBS® 5505 ST GILLETIE ROAD
P";?b‘?’ ENGINEEAS TUCSON, AZ 85743
7, te Toen. By jDate et 51 50,
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il i} By NO. 668
REPRODUSCTION

A ] o xsees mrauers zooﬂ;._‘_gf'*

SK1872

= ENG!NEEF!S



INSTALLATION, OPERATION, MAINTENANCE

KREBS CYCLONES

SD
(Rev, 2; 9/04)

Cyclone Mounting

Each cyclone is equipped with its own
mounting frame. These frames vary,
depending upon the type of cyclone, but are
basically plates or angles perpendicular to the
cyclone axis with four holes to providing
anchor bolting to a frame that has been
supplied by others. We recommend an
additional tie-down type of U-bolt clamp,
located near the apex assembly for the 15-
inch and larger models, due to their increased
size.

Inlet Piping

The cyclone inlet can be supplied with either
150 Ib. connections or Victaulic flanges that
meet specifications for both the ASA 150 |b.
steel or 125 Ib. cast iron flange standards.
KREBS ENGINEERS recommends the Victaulic
type connections as we feel the Victaulic
fittings simplify connections in the field. By
using a Victaulic flange the flange can be
rotated to compensate for the 11% degree
mounting, resulting in a typical horizontal
connection that requires no special contractor
piping.

The inlet also provides for the installation of a
pressure gauge, with gauge protector, which
has been supplied by KREBS ENGINEERS.
Each cyclone inlet is tapped for a 0.25-inch or
1.25-inch NPT gauge connection. Install the
diaphragm assembly first and then be sure fo
fill the upper chamber with any light machine
oil before installing the gauge.

Overflow Piping

The cyclone overflow is equipped with a
Victaulic coupiing, Victaulic 11% degree elbow
and Victaulic flange, similar to the inlet with
the exception that it is a larger pipe size.
These fittings also provide for a horizontal
connection for the contractor.

One item that is not provided by KREBS
ENGINEERS is a vent pipe or “siphon break” in
the overflow piping. This is simply a vertical
pipe of 1% -inch or 2-inch size, approximately
2 feet long {see Sketch SK847). The vent
pipe prevents grit from being siphoned into the
overflow.

Design and Materials of Construction

The Krebs Cyclone is designed using a
modular type construction of metal housings
with replaceable liners. This allows great
flexibility in offering different types of metal
housings, to optimize both strength and
weight, while also providing for the use of
different types of lining materia! that is best
suited for the application.

The housings are a combination of steel,
which provides the strength for mounting and
high-pressure areas, and aluminum in other
areas to reduce weight. The standard lining
material is high pressure, molded Neoprene
but can also be natural gum or Hycar (Nitrile),
as well as urethane or other elastomers, and
ceramics.
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Pumping

Pumping to a cyclone must be carefully
engineered to the job, both as to size and type
of pump and to size and length of pipe line.
Wear results in a much higher pump
maintenance cost than cyclone mainienance
cost. Wear on a pump varies approximately
as {he cube of the speed and, in order to
minimize pump speed and pump
maintenance, the cyclone should be as close
o the pump as possible. There are also
power savings by having the static and friction
head as low as possible. There is an
economic advantage in buying a larger pump
and running it at a lower speed. Efficiency will
drop off slightly, when considered in terms of
pumping clear water, but the reduction in wear
will more than offset the oss of efficiency.
The savings in maintenance costs can
generally justify the more expensive larger
pump, particularly when pumping abrasive
slurries.

Pump Sump

Conversion of flow and velocity to kinetic
energy in a cyclone is derived from the energy
supplied by the pump. Each adjustment of the
cyclone variables will influence the pumping to
some degree. Constant volume fo the
cycione is important. Momentary fluctuations
are generally the result of entrained air in the
slurry.

Correct design of the pump sump is probably
the most important single factor in establishing
an efficient cyclone operation. Many
operators have assumed that a full pump
sump is an indication that variations in the
volume of pump discharge have been
eliminated. All too frequently this is an
erroneous conclusion as a vertical pipe line
feeding the sump and pointing downward into
the sump can carry entrained air to the bottom
of the sump through a substantial depth of a
slurry and create fluctuating pressure at the
inlet of the cyclone. The level in the pump
sump is by nc means an indication the
cyclone is receiving a constant and uniform
volume of feed. This can best be detected by

watching the inlet pressure gauge attached fo
the cyclone. If the needle of the gauge
fluctuates fairly rapidly, it is a definite
indication that there is entrained air in the
pump discharge slurry, despite the fact that
the pump sump may hold a constant level.
The only way to correct this deficiency is to
prevent the entering stream from carrying
entrapped air to the sucticn of the pump. A
simple correction is to mount a horizontal
metal plate in the pump sump well below the
normal level of the slurry in the sump. This
plate can hang by straps, suspended from the
top of the sump, or the plate can be welded at
several points around the periphery of the
sump to hold it in place. An annular opening
between the plate and the edges of the sump
of about 1” around its entire periphery will
generally be sufficient to allow the total
volume of slurry to pass from the upper
compartment io the [ower section.

it is always difficuit to control the feed volume
in any pumping circuit at an exact constant. it
is always desirable to instali a float valve
connected to a fresh water supply in the
pump sump to safeguard against the
possibility of minor fluctuations in flow. This
float can be adjusted so it only functions
when the level in the sump is drawn down to
a low level. This will prevent emptying the
sump, which will cause a momentary air lock,
and a sudden fluctuation in volume pumped.

In certain operations it is permissible to return
a small portion of the overflow product to the
pump sump fo maintain a constant level. If
must be remembered that the slime content
in any feed slurry to a cyclone is an inhibiting
factor that affects the separation. The greater
the slime content, the more difficult it
becomes to make a given separation for a
given set of conditions of dilution and feed
pressure. This is the reason that the use of
re-circulated overflow product should be
handled with caution, as there is always
danger of re-circulating an excess quantity
and unnecessarily increasing the slime
content in the cyclone feed slurry. Where
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water is reasonably plentiful and the volume of
overfiow product is not an important
consideration, it is desirable to add fresh
water as a means of volume control instead of
re-circulating the overfiow product from the
cyclone.

Piping

The most important consideration, when
designing cyclone piping, is to establish a
velocity that will prevent particle segregation
in the pipeline and at the same time hold the
velocity to a minimum to reduce wear. Wear
increases rapidly with increase in velocity.
The velocity range falls between a low of
about 5 feet per second to a high of 15 feet
per second for a large majority of slurry
pumping installations. Major factors in

determining the optimum velocity in a pipeline
are:

» particle size,

» angularity of the coarser fractions,
o specific gravity of solids,

» slime content,

s pulp density and

» viscosity.
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Operation

The primary consideration in selecting the
proper size and design of a cyclone is the
classification objective, not capacity (as is the
case in many other process devices). The
staff at KREBS Engineers designs the proper
relationship between inlet orifice, vortex finder
and apex orifice size for each specific
classification objective. All cyclones are
engineered for the job prior to shipment.
There is seldom any necessity for changing
orifice sizes unless the classification
objectives or plant operating conditions are
altered.

Numerous factors influence the operation of a
cyclone such as distribution of particle sizes,
percent feed solids, specific gravity of solids
and liquid and pulp viscosity. The following
sections contain a brief discussion of some
factors influencing cyclone operation the
operator is normally able to vary:

Feed Dilution

Feed dilution is the most effective control
available. The use of additional dilution water
will always result in a finer and sharper
separation.

Pressure Management

Pressure drop across a cyclone is the
pressure differential between the cyclone inlet
and overflow. When the cyclone discharges
to atmosphere, a condition that we always
recommend, the inlet pressure (gauge
reading) is, for practical purposes, the
pressure drop. The pressure drop and
cyclone inlet pressure are synonymous in
such cases. The terms are not synonymous
where the cyclone overflow discharges
against a head (back pressure against the
cyclone averflow).

Pressure management is merely an indication
of the energy required to force a given volume
through a cyclone fitted with a certain
combination of crifices and is not an

S 4 J
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indication of developed force-pattern or
throughput, except as related to that one
particular set of operating conditions. To cite
an extreme example, it is entirely possible to
operate with an abnormally high pressure
drop across a cyclone fitted with small inlet,
vortex, and apex orifice. The volume
throughput could be very small whereas
superior performance, as well as greatly
increased capacity, could result from the
same cyclone operating at a lower pressure
drop with larger orifices. Excessive pressure
results in high pump operating and
maintenance costs and should be avoided
wherever possible.

Capacity/Pressure Relationship

The capacily curves included with each
cyclone model show the relationship between
the flow rate and pressure drop. For all
models there are several sizes of vortex
finders, which are interchangeable within each
unit. This feature allows the selection of the
model necessary to mainiain a pressure drop
in the 6 to 12 psirange. This range is
recommended for best performance and
allows for efficient operation with relatively low
energy consumption.

Apexes

Once the model of cyclone has been selected,
along with its corresponding vortex finder, the
percentage of feed flow that discharges from
the apex can be determined from drawing
SK971. For example, if the apex diameter is
¥2 of the vortex finder (vortex finder/apex ratio
equals 2.0} approximately 3.0% of the feed
flow will discharge from the apex orifice.

The different apex sizes available are shown
on Drawings SK977 and SK1872 and come in
either manually adjustable,
pneumatically/hydraulically adjustabie, or
fixed. Itis recommended that the minimum
apex size be approximately 1.5 inches to
minimize the risk of plugging, and as large as
2.0 inches if possible,
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MNo. 368 FIXED ASSEMBLY No. 168 ADJUSTABLE
ASSEMBLY
No. 64-ST-C7769, Yo, §4=5]- !
B4-12-31-C7703 o S8
94-ST-C7709 94~3T-C7709
. |E | E
“18 RS
1
| 8 ) _
{9 = |
] . ]
1 g
™~
IR
No. 368 PARTS LIST MNo. 168 PARTS LIST
PART Ho. DESCRIPTION PART No. DESCRIPTION
10370G-RN GASKET, NEOPRENE 1 168—{MOC) | APEX VALVE HOUSNG ALUMINUM OR STEFL
11 {368~{MOC) APEX VELVE HOUSNG ALUMINUM OR STEEL
121378R—-(M0C)-(SIZE}  {APEX VALVE LINER, ELASTOMER, 2 |BER-HOC-{SZEF APEX VALVE LINER, FLASTOMER, SIZES
szzes AVAILABLE: 57,6257, .75", .B75", AVAILABLE: 375", 5", 825", .75", .878",
J128%, 1267 157, 175, 27 225", 17, 1.28%, 1.375% 1.5", 1.625", 1.75", 2",
25. 275", 3" 205 & 2,60
13[3605P~CS APEX RETAINER PLATE, CAST STEEL 3 771655 |HOSE CLAMP {WORM DRIVE), STAINLESS STReL.
141370-57 SPLASH SKIRT RETAINER PLATE,STEEL
15{370R—(MOC} SPLASH SKIRT, ELASTOMER.
2 | H4-OH| REMOVED APEX NO. 369
1 | 8999 | CORRECT GASKETS, REVISE 68R APEX
INSERT TO SHOW 75", 175", 295° £ 25" SIZES,
NOTES: NO|DATE REVISION DESCRIPTION
1. SPECIFY PART NUMBER, MATERIAL & CYCLONE SERIAL [ mmew
NUMBER WHEN ORDERING PARTS. __STATUS KREBRS"® 5505 ¥EST OLLEITE ROAD
2. STANDARD UINER MATERIAL: BPC RUBBER OR NECPRENE [M* Br ENGINEERS TUCSON, AZ 85743
—OTHER MATERIALS AVAILABLE UPON REQUEST. N8 IR T -
3. DIMENSIONS ARE APPROXIMATE & FOR REFERENCE ONLY. | . Ta-24-
THIS DRAWNG 15 THE EXCLUSIVE PROPERTY OF KAREBS FHGINEERS, I‘hz‘ﬁi [ R Ia 24 83| LS WMi
TUCSON, ARIZOHA, AND CONTARIS INFORMATION WHICH |5 PROPRIETARY WP SEWAGE DEGRITTING APEXES
T0 KREBS. IT IS !{OT TO BE COPIED O/ DUPLICATED IN ANY WANRER, R q NO 168 g 358
USED i COSNECTION W} THE JWANUFACTURE AND/OR SALE OF ANY APPARATUS | J1
OR PARTS THEREGF, OR DISSEWIMATED TO Y THIRD PARTY WITHOUT
THE PRIOR RRITIEN CONSINT OF KREBS, ANY AUTHORIZED REPRODUCTION
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Instructions for Installing KREBS Cyclone Liners

General Comments

1.

The standard liner material is Neoprene however gum rubber, Butyl, Nitrile, Urethane and other
elastomers are available for all sections. Each liner is designed for a firm fit into its
corresponding housing and, since all liners are molded, a consistently precise fit is assured.
Many liners are designed for a compression fit in the housing, which in some cases gives the
initial impression that the rubber liner is too large. However, by following the recommended
installation techniques, the liners can be easily instalied.

The compression of the liners installed in the housings may create elongation to the extent that
liner ends project beyond the metal housing. Plywood boards bolted or weighted to each end
of the metal housing will compress liners to the proper iength until the adhesive sets up which
takes from one to two hours.

All rubber, or other elastomer inlet head liners, cylinder liners and cone liners (except in the
case of urethane, which is more rigid) must be cemented into thelr housings. Apex liners do
hot need to be cemented. Recommended adhesive is KrebStik® liner cement, a compound that
we stock especially for this purpose. This KrebStik® adhesive also serves as a lubricant
helping the liners slide in easily.

The adhesive contact surfaces of all rubber and elastomer liners must be thoroughly cleaned
prior to applying adhesive. We recommend Toloul, Chevron Socal #3, or another general-
purpose solvent.

The liner adhesive should be aliowed to set up for one to two hours, after liner instaltation, prior
{o placing the cyclone in service.

Many KREBS Cyclone liners are manufactured with integral soft rubber gaskets that fit between
the mating metal housing flanges. These integral gaskets seal the joint as well as prevent
slurry from entering between the liner and the housing. Ali flange bolts should be tightened just
snug enough to prevent leakage. Excessive tightening will distort the liner and cause abnormal
wear and inefficient performance.

CAUTION: Excessive tightening of flange bolls will cause distortion of
the liner and will result in abnormally severe wear and possibly liner
dislodgment. (When using a forque wrench, 20 ft. — Ibs. (27 N-m) is
sufficient. DO NOT EXCEED).

Periodic inspections of liners should be made uniil accurate wear records are determined. A
replacement schedule based upon operating time can be established at that time. The liner
wear life varies according to its location in the cyclone and it generally is shoriest in the lower
cone section, where abrasive action is greatest, and decreases progressively upward in the
unit. All KREBS Cyclone liners are designed with a slight drop off at each joint by making the
I.D. at the bottom of each liner slightly greater than the [.D. of the liner fitting immediately below
it. Each joint should be inspected, after assembly, to ensure that there is either a flush fit of the
liners or a slight drop off but never a projecting shelf. The lower section liners must be
replaced more frequently than the upper liners since liner wear is not equal throughout the
cyclone. The upper finer should be replaced however when any liner has worn to the degree
that a projecting shelf results from the installation of a new liner below it.

S KREBS
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Instructions for Installing KREBS Cyclone Liners (cont’d)

8.

10.

The KrebStik® liner cement forms a bond between the liner and the housing strong enough to
hold the liner in place during normal operation. It is not a permanent bond however and worn
liners may be manually peeled away from the housing when a replacement is necessary. The
housing contact surface should be cleaned of dirt and foreign material, but adhesive does not
need to be removed. An adhesive other than KrebStik® may be more difficuit to use and is not
recommended.

Liners correctly installed should remain in the proper position indefinitely under normal
operating conditions. Liners should be examined for wear, displacement, or tearing however if
performance of a cyclone falls below standard.

Rubber liners should always be stored in a cool location and never in direct sunlight. KREBS
maintains an extremely large inventory of parts and takes pride in the fact that almost all
shipments can be made within 24 hours from receipt of order.

Please contact KREBS for assistance if there are any problems in the installation or operation of
KRrREBS Cyclones. Our staff will be happy to assist you.

T KREBS
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Installation of Elastomer Liners

Proper installation of KREBS' gum rubber and other elastomer liners is essential for maximum
performance and service. All liners (except apex liners, urethane liners and talon flange style
liners) must be cemented into their corresponding metal housings.

Liners are easily replaced by the following procedure:

A. Removal of Old Liners

1.

Remove the old liner by grasping one end and “peeling” away the housing. Larger
liners may require working from both ends to loosen the entire liner.

Remove all dirt and foreign material from the housing. It is not necessary to remove the
remaining adhesive material.

Clean interior of the housing thoroughly using cleaning solvent (Chevron Socal #3,
Toloul, or equal). Install the new liners as detailed on the following pages.

B. Installation of New Liners

NOTE: (i) ltis assumed that the interior housing has been thoroughly cleaned with

2/3.

4/5,

6/7.

solvent as detailed under "A”.

(i) Please refer to the numbered step-by-step photographs on the following
pages.

(i) Instructions, shown below under 1, 2, and 3, for the cover plate liner apply to
157 and 20" units. For units 10” and smaller, as well as the 26” unit, the cover
plate liner overlaps the inlet head liner and it is pressed into place as
described in the instructions beginning with number 14, after coating the
peripheral edge with KrebStik® adhesive.

Liberally apply KrebStik® Liner cement to the exterior surfaces of the cylinder liner and
to the interior surface of the cylinder housing. (Never add thinner to reduce the
viscosity of KrebStik® liner cement.)

Fold the cylinder liner to compress it and insert it into the housing section. Both liner
flanges must extend past the housing and sit flush on the housing flanges.

Liberally apply KrebStik® Liner cement to the exterior surfaces of the cone liner and to
the interior surface of the cone housing.

Place the cone liner in the cone housing. Both liner ends must extend past the
housing and sit flush on the housing flanges.

Punch out the bolt holes in the liner flange on the cylinder liner.

FKREES
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Installation of Elastomer Liners (cont’d)

9. Boli the inlet housing section to the cylinder housing. Apply KrebStik® Liner cement
fo the interior surfaces of the inlet housing.

10/11. [nsert the inlet head liner into the housing and place the cover plate liner so it is
centered in the inlet liner.

12. Place the cover plate gasket over the inlet head liner.
13/14. Place the cover plate on the inlet head and tighten the bolts.
15. insert the vortex finder with the gasket into overflow opening.

16. Fill the mounting overflow adaptor holes on the cover plate with silicon rubber cement.
{Use GE Silicon Adhesive type GP1 or equal.)

17. Position the overflow and the inlet adaptors and tighten the bolts.

18/19. Invert the inlet and the cylinder,

20/21. Punch out the bolt holes in the liner flange on the cylinder and on the cone liners.
22. Piace the cone section an the cylinder section and tighten the bolts.

23/24. Place the apex liner and the housing on the cone section and tighten the bolts.

ZKREBS
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14 B4
(375mm]

& 5/8"

6" [150mm] OVERFLOW

STD. B0 ANSI BOLT PATTERN FLG. COMY

234 {19mml X 2 [Shnml LG,

FASTENER REQLERENENTS
CONNECTION|  DESCRPTION | 5125 [ aNGTHOTY|SPAREITOTAL
[oX:} HEX BOLT 588 | 1 /X 3
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FASTENER NOTES:
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(OTHER CRADEFLATING CAN BE OFFERED)

2 WASHERS TO BE LSED ON AL S OTTED HOLES.

3, PLEASE NOTY CUSTOMER SERVICES OF ANY DEVIATION I THIS LIST.

4.80O PAYNENT FOR CUSTOMER MODIFICATIONS, BACK CHARGES,
OR ANY QTHER CHANGES WAL B2 ACCEPTED, LNESS
PREVIOUELY AUTHORIZED BY ALSmidth KIEBS,
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(6]
4" [100mm] INNET
STEL B50s AN BOLT PATTERN LG CONM
£
ol
S
|F
Qe
218
o
™
~
NOTES:

| PAINT EN-SPEC-4-304)
2 BARE WEIGHT 300 # [136 kgl
SHIFPING WEIGHT: 420 # (9] kgl

SCH.OSS ENGINEERED EQUIPMENT / INDUSTRIAL TEGHNOLOGIES INC.
CUSTOMER P.O, NO: EBI-57C / SERIAL NOr 1328840
fBlNy PART NLMBER DESCRIPTICN
1. |Be-ST-4F INET FLANGED ADAPTER, 4" SIZE, 1508 ARSI BF, 5.0,

FLANGE CONN, STEEL,

Gl {PIPLI74-30 PRESSURE GALGE ASSEMELY (O-30) PSI GRADUATION

"2 |C3241-5T-4F OVERFLOW FLANGED ADAFTER, 6 SIZE, STD, (508 ANSI
BOLT PATTERN FLG. CONN, STEEL.

3. [105GL-RN GABKET, NEOPRENE, (2 REGUIRED)

4. 103575 TOP COVER PLATE, STEEL

5. _|caissc2Rn GASKET, NEOPRENE.

6 |I03REPCE TOP COVER PLATE LINER, BPC RUBBER.

7. [iozsT IN-ET HEAD, STERL

8. |lOARBPC96 INET HEAD LINER, 9.6 5G. I INET ORIFICE, BPG RUBEER,

9. |IOSLNE-4 VORTEX FINDER, 4" SIZE, NHARD.

10, [I04L-5T-WF CYLINDER WITH MOUNTING FRAME, STEEL. B

1. |l04R-5°C CYLINDER LINSR, BPC QUBPER,

12 [94-5T-C7709 CONE HOUSING, WiTH TOGGLE CLAMPS, STEEL

2. [948-BPC CONE LINER, BPG RUBEER,

14 [168-5T APEX HOUSING, STEEL.

i5._|6EREPC2 APEX INSERT, ¥ SiZE, BPC RUBEER,

16, |Crile-ss CLAMP, STAINESS STEEL.

[FINAL CERTIFICATION |

poR S Ergrasd Eqdpnenyindusia Techostogies e
PO Ko EBL-1757C
508 142146 ousn 1
uona DiOL8-S845 S0M
st wo 1326844
B o 03-24-12
555 WEST GILETIE ROAD IiEmm‘rn
TUCSON, ERIZONA 65793
PHIAE: [520) 744-8209 FAX: (520) 744 6300 KREBS

TUCSON, AZ 85743
waw.kaebs.com

MIDTH I 5505 WEST GILLETTE ROAD
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Krebs Cyclcne CAPACITY CURVE
Model No.: D10LB-SDM No.: D10LB-SDM-960-(11.25)-1197

9.60 SQ. IN. INLET ORIFICE
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GALLONS / MINUTE
CAPACITY IS BASED ON WATER AT AMBIENT TEMPERATURE
AND APEX DIAMETER EQUAL TO ONE HALF THE VORTEX
FINDER DIAMETER, AND MAY VARY AT DIFFERENT RATIOS
This sheet is the property of Krebs Engineers, Tucson KREBS ENGINEERS
Arizona, and Is loaned under the express condition 5505 West Gillette Road
that it is not to be used In any manner directly or Tucson, AZ 85743
indirectly detrimental to Krebs Enginoers TEL: {520) 744-8200

FAX: (520) 744-8300
e-mall: www.krebs.com




REVISION /™ KREBS CYCLONE PARTS LIST

PL 274

Pressure Gauge & Diaphragm Assembly

LEVEL \'_E_

I
‘gi

4
2

”HH% 11

CLEANf

ouTt
PLUG

{I00HIE

Revised To Date: November 20, 2009

PART NUMBER
1. PI-GAUGE-015

BESCRIPTION

Pressure Gauge, Bourdon Tube Type With 3.5 Diameter Dial,
0-15 P.S.L Graduations With .25” NPT Connection.

PI-GAUGE-030 Pressure Gauge, Bourdon Tube Type With 3.5 Diameter Dial,
0-30 P.S.I. Graduations With .25" NPT Connection.
PL-GAUGE-060 Pressure Gauge, Bourdon Tube Type With 3.5 Diameter Dial,

0-60 P.S.I. Graduations With .25" NPT Connection.

Pressure Gauge, Bourdon Tube Type With 3.5 Diameter Dial,
0-100 P.S8.1. Graduations With .25 NPT Connection,
Pressure Gauge, Bourdon Tube Type With 3.5” Diameter Dial,
0-160 P.5.1. Graduations With .25 NPT Connection.
Pressure Gauge, Bourdon Tube Type With 3.5 Diameter Dial,
0-300 P.8.L Graduations With .25” NPT Connection,
Pressure Gauge, Bourdon Tube Type With 3.5 Diameter Dial,
0-600 P,5.1. Graduations With .25"” NPT Conneciion.

Diaphragm Assembly Complete With Viton Diaphragm, .25”
N.P.T. Connections & Allen Type Cieancul Plug, Aluminum
Alloy.

Pipe Nipple, .25"X3" Long, Gulvanized Stecl.

PL-GAUGE-100
PI-GAUGE-160
PI-GAUGE-300
PI-GAUGE-600

2. PI-DIAPHRAGM

3. PE-NIP-25X3GA

NOTE:

Upper Chamber of Body Must Be Filled With Fluid-Any Light Weight Machine OHl Is
Suitable.

AR Alloy 20 CG: Super Refrax-X O Goskat
BG: Black Gold  CR: Nitride Bonded CE: Gy'en Fawn
BPC: BPC Rubber  Sificon Carbide ML: Wonel

C8: 36X Aluming CS: Cost Steel M Kikard Hon

PA: Kynor PYDF RB: Chlorobulyl
PY: Hylon RC: Rojol Cost
FP Poif‘prop, 2nefD: Compressed

Yateriol Symbals: CC: 90% Aluming  CR: Reochion Bonded RX: Nickel PA: Plastic RE: EPDM T While Wilnle RU: 9T Guromeler  Ryg0: 90 Duro, Vion S 620 Tnconel
{07-15- 9%5 {G: Siticon Corbide Sificen Corblde NR: Hiresist PY: PVC RF: Food G{ode RK: Ulirare HT Urethane RH: Uitrane 1 S5 Stoinless Steel
AL Aluminum: Compostte  CZ: Sinfered Nghu PL: CPYC RA: Vibrafhans Neopren RY: White Urethane(95) RUT: Urelhene  RL: SBeen Rubber  558: Boride Cooled S
AR AR Plole  Ch Costlron Sificon Carbide PF: FRP Compourd €253 RG: Cum Rubber Rl Neoprens RU35: 95 Durometerkl: Urane I (33) 556 AL-6XN

RH: hikite

R High Temp.
Urethana RT: Ultrare 1l

Compound 9150 {Food Grods) Vilon

RP: Hypalan Ursthana  RZ: Uffrone ¥ S0B: Borida Coaled §
RQ: Food Grods Rubber RY: Vifon SA: Hoslelloy ST: Carbon Stesl
RY75: 75 DurometerSD: Stelless Duplex Ti; Titonium

—Asbastos SC: CO4MCU  "X7: Corrosion Restsh Unils|

PLEASE SPECIFY PART NUMBER AND CYCLONE SERIAL NUMBER WHEN ORDERING PARTS.

KREBS

ENGINEERS

CORPORATE QFFICES - TUCSO
PHONE: (1-520) 744—8200
FAX: (1-520) 744—B8300
krebs8krebs.com

© KREBS ENGINEERS 2004

FAX: (27-11) 444-8126
bscirico@krebs.com

FAX: (55-11) 4787-3401
krebsbrasil@krebs.com

KREBS ENGINEERS BRASIL Lido.
PHONE: (55-11) 4787-3555

KREBS ENGINEERS AFRICA (Pty) WGEEBS AUSTRALIA PTY. LTDKREBS ENGINEERS GmbH AUSTRIA
PHONE: (27—11) 444—3662

PHONE: (61-7) 3571-6760
FAX: (B1-7) 55871-6782 FAX: (43-2187) 3337
krebsoustrolia@krebs.com krebsgmbh@krebs,com

KREBS ENGINEERS CHILE S.AKREBS ENGINEERS PACIFIC
PHOMNE: (55-2) 463-8300  PHOME: (63-2) 633-5705

FAX: (56—2) 463-8383 FAX:; (63--2) 537--7281
krebschile@krebs.com krebspacific@irebs.com

PHONE: {43—2167) 334
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Second Generation Advanced solid state

CEP7 Solid State
Overload Relays

Motor.:
Protection

n ® &

motor protection

The introduction of the second genera-

tion of CEP7 solid state overload relays

advances Sprecher + Schul’s leading edge

technology with several improved fea-

tures. This second generation of CEP7

ovetload relay includes features like:

* Selectable trip class and field
installable modules

¢ A wider {5:1) set current
adjustment range

* A more robust mechanical and
electrical mounting

* Self-sealed latching mechanism

"The basic concept of utilizing Ap-

plication Specific Integrated Circuits

(ASICs) resulting in an affordable

solid state overload relays remains un-

changed. This kind of versatility and

acctiracy was simply not possible with

traditional bi-metallic or eutectic alloy

electromechanical ovetload relays.

Fewer units means greater
application flexibility

The new CEP7 is available in three

basic models:

* CEP7-ED1 is a Class 10, manual
reset mode! available up o
27 amperes which covers the most
common horsepower
motors and your every day
application. This model is
economically priced to be
competitive with adjustable
bi-metallic ovetload relays.

+ CEP7-EE is full featured select-
able trip class (10, 15, 20 & 30)
3-phase application overload relay
with provision for field mountable
modules to handle remote reset, stall
and other modules previously avail-
able only in higher priced electronic

overload relays. Manual reset or
automatic reset can be selected with
dip switches on the new CEP7-EE

models,

+ CEP7S-EE is a 1-phase application
overload relay packing all features of
the 3-phase CEP7-EE model.

Wide current
adjustment range

Thermal or bimetallic overload

relays typically have a small current
adjustment range of 1.5:1 meaning
that the maximum setting is gener-
ally 1.5 times the lower setting. The

:

first generation of CEP7 caused the
industry to take note of the flexibility
when it introduced a 3.2:1 adjustment
ratio. A wider adjustment range is the
primary reason the industry has been
turning to more specifications calling
for electronic ovetload relay protection
over thermal overload relays. Sprecher
+ Schuh building on field experience
now introduces a CEP7 overload
capable of adjustment to a maximum
of five times the minimum set current
which dramatically reduces the num-
ber of units required on-hand to cover
the full range of current settings up to
90 amperes.

5 : 1 Gurrent Range
e
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CEP7 overload relays are available with
Class 10, 15, 20 or 30 iripping characteristics

Selectable DIP swilch for:
* Manual versus aitomalic mode
 Trip ciass (10, 15, 20 or 30)

Ca,Cn
o3rn®

Mechanical g
attachiment -

Selectable tripping class

Because of today’s lighter T-frame mo-
tors, Class 10 overload relays (relays
that trip within 10 seconds of a locked
rotor condition) have become the
industry standard. I your application
requires a longer motor run-up time.
The new CEP7-EE Selectable Trip
Class has DIP-switches providing Trip
Class selection of 10, 15, 20 or 30 sec-
onds. This ability allows you to closely
match the Trip Class with the run-up
time of the motor.

o  RESETMODE o,
Ay TR
o [ S —

TRIP CLASS "
= 50 8 « D SRS

Choice of reset options

Most industrial applications usually
calls for an overload relay that must be
manually reset in the event of a trip.
This allows the cause of the overload
to be identified before the motor is
restarted. In specialized cases, however,
such as rooftop AC units or where
restarting the motor will not harm
people or equipment, automatic reset
may be desired. CEP7-ED1 overload
relays are available with Manual Reset
exclusively which keeps the cost down.
CEP7-EE models have a dip switch
selectability in Manual and Automatic
Reset modes.

;
oo

More robust design

‘The CEP7 has been re-designed to
physically extend to the back-pan
therefore aligning the mounting of
the overload with the correspond-
ing contactor. Further, the mechani-
cal attachment and direct electrical
connection to the contactor has been
“beefed-up.” This provides for 2 more
robust mounting which means less
damage from shipping or during field
wire installation. The bipolar latch-
ing refay which controls the normally
closed trip contacts and normally
open alarm circuit contacts have been
self-enclosed therefore insolating the
electro-magnet and shielding against
aitborne metal particles and other
potential environmental debris. The
new CEP7 has been tested to oper-
ate in -20° C. or up w 60° C (140
°E) and withstand 3G of vibration or
30G of shock on a mountain up to
an altitude of 2000m or in a jungle at
95% humidity. Reliability under every
conceivable environmental condition
is a quality built into the design of this
second generation of CEP7 electronic
ovetload relay.

(=1 uoig9101d
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Thermal CEP?7

Conventional overload relays dissipate as much
as six watts of energy compared with as little as

150 milliwatts for the CEF7

B4

Increased accuracy and
improved motor protection

Microelectronics provides flexible
and accurate motor overload protec-
tion, Unlike traditional overload
relays that simulate heat build-up in
the motor by passing current through
a heater element, CEP7 solid state
overload relays measure motor cur-
rent directly through integrated cur-
rent transformers, The transformers,
in turn, create a magnetic field that
induces DC voltage onto the ASIC
board. The electronics identify exces-
sive current or loss of phase more
accurately, and react to the condition
with greater speed and reliability,
than traditional overload relays. In
addition, CEP7 solid state relays of-
fer setting accuracies from 2.5 — 5%
and repeat accuracy of 1%.

Self-powered design
means convenience

By developing the power it requires
from the applied voltage, the CEP7 is
“self-powered,” eliminating the need
for a separate control power source.,
This is not the case with some other
competitive electronic overload re-
lays. Since the CEP7 is self-powered
and a traditional auxiliary contact is
used to interface with the contactor,
the user can apply the CEP7 the
same way as an electromechanical
overload. No special connections or
contro! schematic diagram provisions
are required in 3-phase applications.

Dramatically lowered
energy requirement saves
money, reduces panel space

Because traditional overload relays
work on the principle of “model-
ing” the heat generated in the motor
{recreating the heat in the bimetal

elements or heaters), a significant
amount of energy is wasted. In
traditional bi-meftallic overload
relays, as many as six watts of heat
are dissipated to perform the protec-
tive function. Because the CEP7
uses sampling techniques to actually
measure the current flowing in the
circuit, very litfle heat is dissipated in
the device. ..as little as 150 milliwatts.
This not only reduces the total amount
of electrical energy consumed in an
application, but it can also have a
dramatic impact on the design and
Iayout of control panels. The density
of motor starters can be much greater
because less heat is generated by
each of the individual components,.
Higher density results in smaller
control panels. In addition, special
ventilation or air conditioning that
might have been required to protect
sensitive electronic equipment such
as PLC’s can now be reduced or
eliminated. CEP7 overload relays
dramatically reduced energy require-
ment saves money and reduces panel
space.

Superior phase
failure protection

The CEP7’s on-board electronics are
constantly monitoring all three phas-
es. If the ASIC board senses that one
phase is missing during a steady state
running condition on a fully toaded
motor, it will trigger in 3 scconds. If
a single phase condition is present
during starting, the CEP7 will trip
within 8 seconds (for a motor >80%
loaded). These times are much faster
than any thermal bi-metallic overload
relay, In addition, CEP7 overload
relays detect a 50% phase imbalance
in the same way as a phase loss.



] Sprecher+ Solid State Overload Relays
|l GEP7 - Second Generation

Directly Mounts Adjustment Trip Class 10
Cverload Relay to Contactor... ® Range (A) Catalog Number Price
: T Manual Reset for 30 Applications @

0.1...05 GEP7-ED1AB 46
0.2...1.0 CEP7-ED1BB 46

CA7-9...CAT-23 1.0...65.0 CEP7-ED1CB 45

&

32..16 | CEP7-EDIDB 4B
54..27 | CEPT-EDIEB 46 :

UoI99j0kd

Directly Mounted CEP7 Solid State Overload Relays, Automatic/Manual Reset 0900
Adjustalile Trip Class THEDE =
Directly Mounts Adjustment 10,15,20 & 30 ]\'Eif‘i?iidittial applications usually call for [EEEZ"

ﬂverload Belay to Contactor... @ Range (&) | Catzlog Numher Price kp !

: : , an ovetoad relay ehat must be manually reset
. Automatic or Manual Reset for 39 Applications © - in the event of a trip. This allows the cause

0.1...05 CEP7-FEAB 52 of the overload te be identified before the
02 1.0 CEP7-EEBB B motot is restarted. An overload relay that resets

atttomatically is generally for specialized, or
CA7-9...CA7-23 10..50 CEP7-EECB remote applications, such as rooftop AC units
3.2...186 GEP7-EEDB

where restarting the motor will not harm people
54...27 CEP7-EEEB

or equipment.
1.0...5.0 CEP7-EECD 582
32..16 | CEP7-EEDD e

CA7-30...CA7-43 il
54..27 | cEpr-geED 82
9...45 GEP7-EEFD 82
54,27 | GEP7-EEEE %

CAT-60...CAT-85 9...45 CEP7-EEFE %5 .
18...00 CEP7-EEGE 100 -

tic or Manual Reset for 18 Applications ©
1.0...5.0 CEP7S-EEPB

CA7-9...CAT-23 3.2..16 CEP73-EERB 52

5.2..27 CEP75-EESE 52
CA7-30...CA7-43 9...45 CEP7S-EETD 95
CA7-60...CA7-85 18...90 CEP7S-EEUE 100

@ 3-phase CEPY units are only designed for 30 applications. Single phase CEP7S unifs are only
designed for single phase applications.

@ This reference Is not intended to be a guide for sslecting contactors, Size overload relays using
the fult load current of the motar,

© The reset time of a CEP7 set in the automatic mode Is approximately 160 seconds.

O CEPY overload relays do not work with Variable Frequency Drivas, DG Applications or Softstarters
with braking options.

& The mechanical trip actuator will become functional on shipments of CEP7 second genaration
starting Aprif 2006. The exact date of Field availability may depend on lavels of slock on-hand.

Dtscount Schedule A-1 7 B5



' sprecher+ Accessories — Field Installable

SChlIh CEP7 - Second Generation Solid State Overload Relays

Accessories - CEP7 Side Mount Modules 0©
Accessory Description For use with... { Catalog Number | Price

Remote Reset Module :
«  Proviston for resat after trip from remote pilot device CEP7-ERR 74 5;'@% g;g’ﬁ
Side-mount
o any
CEP7-ERR CEPT-EE_
QEP7S-EE_

Jam Protection and Remote Reset Module

+ Dip swilch adjustadle Jam Pretection BF T
- Jam set points 150%, 200%, 300%, or 400% FLA CEP7-EJM /} ~ %ﬁ #
- Trip delay- 0.5, 1, 2, or 4 sec.
*  Provision for reset after trip from remote pilot device
GEP7-EJM
Ground Fault Protection and Remote Reset Module @
« Dip switch adjustable Ground Fault Profection
> GF Current range set points
30 50om T STOCH,
-100...500mA . £
-0.2...1.0A . CEPT-EGF 0 Vil
-1.0...5.07 Side-mount S
> GF Trip level 20%-100% toany
LD status indication CEPT-EE_
«  Provision for reset after krip from remote pifot device CEP7S-EE
Must use with
Ground Fault/Jam Protection and Remaote Reset Module & CEPT-CBCT.
« Dip switch adjustable Grourd Fault Protection same as Current Sensor
CEP7-EGF shown above.
» Jam trip when the motor current exceeds 400% FLA CEP7-EGJ Y f@ig}ﬁf{
setting when enableg.
» LED status Indication
»  Provision for reset after trip from remote pilot device
PTG Thermistor Relay and Remote Reset Module
* PTG Protection and LED Status indicaticn
Type of Control Unit Mark A
Number of Sensors 6 o
Maximom Celd Resistance of Sensor Chain 1500 S
Trig Resistance 3400 150 Side-rount
Reset Resistance 1600 =50 CEVTEE CEP7-EPT 15 | IV STOLA)
Short Circuit Trip Resistance 25 +10 CEPIS-EE - KO
Open Circuit Trip Resistance > 20,000 = N
Maximum Voltage at 171 7 172 (Rpic=4k) < 7.5Vde
Maximum Voltage at 1T1 /172 (Rpic=open) < 30Vdc
P10 Response Time 500ms...800ms
CEPT-EPT « Provision for reset after trip from remote pilot device

Adjustment Cover for External Modules Al modules with | CEP7-EMC . iﬁ%fgﬁ'
DIP Switches -

© Side mount modules must have 24 - 240V, 47 - 63HZ or DE applied to terminals AT and A2 for control power.
€ ATTENTION: The CEP7 Qveroad relay is not a ground fault circuit interruptor for personnel protection as defined in Article 100 of the NEC,
© See pags 811,1-B11,3 for Technical Data, Wiring, and DIP Switch set up,
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sprecher+

Technical Information

schuh

Technical Information

CEP7 - Second Generation Solid State Overload Relays

Environmental Ratings

Ambient Temperature Storage  ['C} -40...+85 {-40..+185 P
Operating  ['C] -20...+60 (-4..+140°F
Humidity Operating (%] 5...95, non-condensing
Bamp Heat per IEC 68-2-3 and |EC 68-2-30
Vibratien {per IEC 68-2-6) [6] 3
Shock (per IEC 68-2-27) [6] 30
Maximum Altitude fm] 2000
Pollutior Environment Pollution Degree 3
Dearee of Protection P20
Type of Relay Ambient compensated, time delay, phase loss standard
Nature of Relay Solid-state
Trip Rating 120% FLA
Trip Class Type ED 10
Type EE 10, 15,20, 30
Reset Mode Type ED Manual
Type EE Manual ¢r Automatic
Electromagnetic Compatibility
Electrostatic Dischargs Immunity Test bevel  [KV] BKV air discharge
€KV contact discharge
Performance Leve! 109
RF Immunity Test Level [Vm] 10VW/m
Performance Level 108
Etectrical Fast Transiant Burst Immunity Test Level  [KV] 4KV
Performance Level 108
Surge Immunity Test Level [V/m) 2KV (L-E)
1RV (L
Performance Lavel i 08
General
Standards UL 508, GSA G22.2 No. 14, NEMA (CD2-1993 Part 4, EN 60947-4-1, EN 60947-5-1
Approvals GSA, UL, ATEX (pending)
CEP7-ED1...B
CEPT-EE..B CEP7-EE...D CEP7-EE...E
[Kq] 0.25 0.25 .52
Welghts (unpackaged) [Lb} 0.55 0.55 1.06
Wire Schematics
Typical Wiring CEP7 Single Phase Overload Relay
for Single Phase Applications Must be connectd as shown in Fig. T or 2 only.
L3 3 u RELTRAL u p—
r?? 7 n e B *
i !
|
Fig. 1 ‘  Fg2 Fo.3
Recommended connections Optional conngetions
for CEP7S (6. 2400 motors)  for CEPTS e. <120V motars) € DONOTUSE

© Performance Criteria 1 requires the DUT $o experience ne degradation or loss of

perfermance.
(2] Enwronment 2

© |f the CEP7S is connected as shown in Fig. 3 the overload will not trip! The CEP7S
contains an electronic circuit board that is self powered. If cennected as shown in
Fg 3 the CEP?S c1rcuut board wnl not pewer up and the CEPTS wid not tnp

Discnunt Schedule A-1



| sprecher+
lischuh

Technical Information

Technical Information

CEP7 - Second Generation Solid State Overload Relays

Trip Curves ©@
Trip Class 10
1600
100 '\\\
- e
L Y
) S N
g —
8 10 -
“8
(o]
E L3
= >
1
0.1
1 10
FLA Multiple
Trip Class 20
1000 ==
|
n
AY
N\
100 4 \“
- T~
N,
iy
2 v
g 10 -
B v
=
1
0.1
1 10
ALA Muttiple
Trip Curve Legend

Cald Trip

HolTrip == v o o o

iscount Schedule A-1

© Typlcal reset time for CEP7 Second Generation davices set to "automatic reset” mode is 120 seconds.
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RZ7-FE
Electronic
Timing
Relays

The economical choice
for most industrial
timing applications

ce

The RZ7-FEM multifunction timing relay
combines alf functions In ene device.

Sprecher + Schuh’s RZ7-FE electronic
timing relays offer seven popular out-
put functions in an economical pack-
age. 'This series is especially designed
for applications where a high quality,
yet basic timing relay is required.
Timing formats include ON-delay,
OFF-delay, Wye-Delta and four other
choices. All models are multi-time re-
lays, meaning that various time ranges
{from 0.05 seconds to 10 hours) can
be selected from the face of the relay.

Solid state accuracy and
reliability

Except for their hard silver contacts,

all RZ7-FE timing relays are built with
solid state surface mounted electronics
and are accurate to within one percent.
Their ruggedness and accuracy is due
to the thorough testing of function,
timing characteristics and surge volt-
age strength performed on each device
prior to shipment.

In addition, RZ7-FE relays function
reliably from 15% under rated oper-
ating voltage to 10% over rated oper-
ating voltage (AC). Voltage tolerance is
even greater in DC applications.

Universal voltage capability

All RZ7-FE timing relays operate with
multiple supply voltages ranging from
24VAC or DC to 240VAC, Universal
voltage capability means smaller inven-
tories and more flexibility.

Choose from two different
output contacts

New to the RZ7-FE series is the choice
between one normally open (NO)
contact or one single pole double
throw (SPDT) contact. The new SPDT
version can be used either normally
open or normally closed. This version
has several technical advantages such as
shorter impulse duration requirements
and a faster recovery time.

‘shejoy bupy =
gloquoy
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Multiple functions in one
relay
The RZ7-FEM relay combines four

of the most popular timing functions
into one device. Six timing ranges are
included that are individually select-
able from 0.05 seconds to 10 hours.
This multifunction relay reduces in-
ventories and is ideal for maintaining
remote installations where stocking
several different timing relays would
not be practical.

Many safety and
convenience features

» Each relay is equipped with an LED
that indicates output status condi-
tions.

* Finger and back of hand protection
to 1P40.

s Terminals are captive and supplied in
the open position.

* All RZ7’s can be surface mounted,
rail mounted, or mounted directly on
our family of CA7/CS7 or CA4/CS4
devices.

* RZ7 relays can be mounted in any
plane.

* Terminals, setting knob and LED's
are all accessible from the front of the
unit,

* RZ7-FE Timing Relays are very
compact, measuring approximately
1"x3"x3"
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sprecher+ Electronic Timing Relays
schuh Series RZ7-FE

RZ7-FE Timing Relays — Single Function, One Pole

Functional Functional Terminal
Description Diagram Arrangement Type Cataleg Number | Price

‘shejoy Bunwi)
g [oJjuog

15 + One O contact

ATIAZ o + Muiti-iming range
Ashz —’: {from 0.75s 10 1h) @
Cutput Lt .| * Supply voltage selected RZ7-FEA18U22
LED . —— . l, ! via wiring terminals
18 ALAZ 0r A3
OM-Delay Tireing Relay {A4) o LED Indicator
When suppty votiage is appliad, cutput R77-FE
contacl{s) change stale after time delay £ + One S90T contact
* Mualti-timing rangs
pai2 L (from 0.055 to 10) © B
S e { | » *Universal” terminals RZ7-FEA3TU23 54 ..
LED ; accept all appropriate :
supply voltages
+ Bi-coler LED ingicator
sz :/0 + Oae NG contact
“ L X Multi-timing range
OFF-Delay Timing Relay (B) e aumal w5 (fr';m 07551 1%) e R
When coalrel cenlact B1 closes, the outaut we S « Supply voltage selected | RZ7-FEB1SU22 54
contact changes state immediately, When Cutput _i—'—rl_m_ o via viring teminals
cantrof contact BT opens, the output contact LED ey l A A2 or A3
changes state after time delay ¢ Constant [T 18 o LED Ingicater
supply vottage required on terminals A1/AZ »
or A2, Us ;9 * One SPDT contact
. oy i Ajra2 S Al Bt 15 » Multl-tming range
Note: Control pulse duralion minimum 230ms
7 (151502 AvBl s omme | a2z FEB3TUZ3 58
. ] — - ¢ "Universal” terminals -
50mis (AC) and 30ms (DL} for RZ7-FEB3TU23 Output 7 l aceept all appropriate
LED R 777777 . &% supply valtages

» Bi-color LED indicator

+ One NO contact
* Multi-timing range

AVA2 or

avaz - _§ {from 0,755 to 1h) &
Output..===______ * Supply voitage selecled RZ7-FED1SU22
LED _ =" via wiring terminals
One Shol Relay / Watchdog (D) \ A2 aAS
When supply voltage Is apgﬁed. thg output
contact changes siate for tima period £ v One SPOT contact
» Mutti-timing range
AR ] {icem 0.055 fo 100) &
Output 1L * “Universal” terminals R27-FED3TU23
LED __ NSy 7 7 7 accept all appropriate
supply voltanes
+ Bi-color LED indicator
Supply Volfage © 7 " Timing Ranges
The last three digits in the catalog number represent the supply R27-FE with RZ7-FE with
voltage range the relay will accept: NO contact SPDT contact
(158) 0.75... 15 s5ec | {18} 0.05...1 56
U22  24VAGorDC (A3/A2) (fen) G.05...1 min | (10s) 0.5...10 sec
(8mn} 0.4...8 min {Tmn) 0.05...% min
110...240V 50/60tz (A17A2) (13 9,05...1 hour {(10mn) 0.5...10 min
U23 24...48VDC and 24...240V 50/60Hz  (A1/A2) {1h} 0.05...1 hour
{100} 0.5...10 hours
Bi-Color LED
Relays with SPDT contacts have bi-color LEDs te indicate function:
{ED = green Supply voltage avaifable
I LED = red Output is energized RZ7-FE timing relay

@ For timing contrel, a voltags other than the supply veitage can aise be used.




OIMRON.

Solid-State Repeat-Cycle Timer H3CR-F

1/16 DIN Solid-State Repeat-Cycle
Timer

W Wide power supply ranges of 100 to
240 VAC 24 VAC/VDC, 12VDC

B Combinations of independent long or
short ON/OFF time settings are
possible

B Fourteen time ranges from 0.05 s to
30hor1.2st0300h

B Repeat cycle models with either ON
start or OFF start operating functions

B Easy sequence checks through Al @ ( (
instantaneous outputs for a zero set

value at any time range
E 11-pin and 8-pin models are available

Ordering Information

Part number Repeat cycle OFF start | H3CR-F H3CR-F8 H3CR-F-300 H3CR-F8-300
Repeat cycle ON start | H3CR-FN H3CR-F8N H3CR-FN-300 H3CR-FaN-300

Timing units 0.05st030h 12510 300h

Terminal form 11-pin models | 8-pin models 11-pin medels 8-pin models

Supply voltages 100 to 240 VAC, 24 VAC/DG, 12 VDC

Operating mode Repeat cycle

Note: Specily both the model number and supply voltage when ordering.
Example: H3CR-F 24 VAC%%C
Supply voltage

B MODEL NUMBER LEGEND
Hacr- (1 1] -]
1 23 4
1. Classification 3. Repeat cycle moda
F: Repeat cycle timers None: OFF start
2, Configuration N: ON start
None: 11-pin socket 4, Specified Type
8: 8-pin socket 300: Long time range (1.2 s to 300 h) type




H3CR-F OMRON 2 H3CR-F
Specifications \v/
Part number H3CR-F/-F-300 | H3CR-F8/-F8-300 H3CR-FN/-FN-300 | H3CR-F8N/-F8N-300
Operating mode OFF start ON start
Supply AC 100 to 240 VAC (60/60 Hz)
voltage
{se Rote) AC/DC 24 VAC/DC (50/60 Hz)
DC 12VDC
Operating volfags range 85% to 110% of rated supply voltage, 80% to 110% with 12-VDC modsls
Power AC 100 to 240 VAG: 10 VA (100 VAC applied)
consumption Facnc 24 VAC/DC: 2 VA (24 VAC applied)/t W (24 VDG applied)
Do 12VDC 1w

Start, Resst, Gate inputs

ON-impedance: 1 kQ max.
ON residual voltage; 1V max
OFF impedance: 500 kG min.

Control Type DPDT relay

outputs Max. load 5 A at 250 VAG, pt. - 1
Min, load 10mA at 5 VDG

Repeal accuracy +0.3% full scale max. {+0.3% full scale max. 10 ms in ranges of 1.2 and 3 5)

Setting srror +5% full scale max +0.05 s max.

Resetting system Time-limit operationftime-fimit reset or self-reset

Resstting time Minimum power-opening time:; 0.1 sec

Indicators Output ON indicator (orange LED), output OFF indicator {green LED)

Materials Plastic case (light gray Munself 5Y7/1)

Mounting Panel, DIN track, or surface depending on socket setected

CGonnections 11-pint round socket | 8-pin round socket I 11-pin round socket | 8-pin round socket

Weight Approx. 100 g (4,23 0z.)

Approvals UL, CSA, CE

Ambient Qperating -10° 10 55°C (14° to 131°F) with no icing

temperature  giorage -25° fo 85°C {-13° to 149°F) with no icing

Humidity 35% to 85%

Vibration Mechanical durablliify | 10 to 55 Hz with 0.75-mm single amplitude each in three directions
Malfunction durability | 10 to 55 Hz with 0.5-mm single amplitude each in three directions

Shock Mechanical durability | 980 m/s2 (100G} each in three directions

Malfunction durability

98 m/s? (10G) each in three directions

Variation dus fo voltage change

+0.56% full scale max. (x0.5% fult scale max. +10 ms In ranges of 1.2 and 3 s}

Variation dus to temperature change

=2% full scale max. (x2% full scale max. +!0 ms in ranges of 1.2 and 3 )

Service life

Mechanical

20 million operations min. (under no load at 1,800 operations/h)

Electrical

100,000 opsrations min. (5 A at 2560 VAC, resistive load at 1,800 operations/n)

Insulation resistance

100 MQ min. {at 500 VDC)

Note: A pawer supply with a ripple of 20% max, (single-phase power supply with full-wave rectification} can be used with each
DG model.




Model 722 Eleciromechanical Totally Sealed Hour Meter

Description

The Redington Model 722 provides an AC Hour Meter with an operating range of 90-264VAC 50/60 Hz. You no longer require two separate meters,
one for 115VAC and ane for 230VAC. Modzels are available in the standard industry housings, 2-Hole Rectangutar, Flush-Rectangular, Flush-Round
and 3-Hole Round. lts quariz time base insures accurate long-term time keeping. The Totally Sealed case protects against the environment and pro-

vides years of reliable service. All models are NEMA 4X, 12 rated when mounted with optional gaskat,

Features Options
»  Operating voliage 90-264VAC 50/60Hz . i &
. Totally Sealed * Gasket kit (for NEMA 4%, 12 ratin
+  UL/cUL Recognized, CE & RoHS Compliant . ustom (ens
+ 6 Figure, 99999.9 *  Terminals up, down, straight
»

Quartz accuracy

Specifications

Figures: 6 - digits, 0.14" [3.6mm)] 99999.9 Case Material: Black polymar

Hours and idicator - white on black Lens Material; Polymer

Decimal - black on white Agency Approvals: UL/cUL Recognized, CE & RoHS Compliant,
Reset: Non-resat SAE & NEMA 4X, 12 Compliant
Voltage: 90-264VAC Environmental: Totally Sealed
Frequency: 50/60Hz Front Panel: NEMA 4X, 12 raied with optional gasket
Power: 1 waftt max. Temperature:  -40°F to +185°F [-40°C to + 85°C)
Mounting: Clip or mounting holes Humidity: 95% (SAE J1378)
Terminatlion: 14" [6.3mm] spade terminals Vibration: 10-80 Hz. 20g max. (SAE J1378)
Weight: ~2 0z [57 g] Shock: 550 @ 9 - 13msec (SAE J1378)
Accuracy: + 0,02% over entire range
Models Description
722-0001 2-Hole Rectangular, 90-264VAC 50/60Hz, 14" [6.3rmm|] spade terminals, hours & 1/10's
722-0002 Flush-Rectangular, 90-264VAC 50/60Hz, 4" [6.3mm] spade terminals, hours & 1/10%s

0013 F»'Inc:luﬁmmr'l _ d X
I 722-0004 3-Hole Round, 90-264VAC 50/60Hz, 14" [6.3mm] spade terminals, hours & 1/10%

5003-009 NEMA 4X, 12 Gasket for Mode! 722-0002

*  All items are normally in faciory stock

www.redingtoncounters.com 91



BB
EER Model722 Electromechanical Totally Sealed Hour Meter

Dimensions

2-Hole Flush-Rectangular

.7[1alr ),
Eﬂwﬂ o4 - RZEF

2.1¢ [55.6]
1.89{43.0] max
MAX

Y
[7{ RI’EF

2.19{55.6]
189 [B.0] peax
MAX

|

J0[2.5) -—'

i
10{2.9) J

L y = ) i ]

L ]

86[22.4]

e 2,05 [52.1)

baf224)

| 1.47 [37.4} 4| 2X2.15 [03.4]
_\ GUARTZ [

l 0006 ofif -

| / QUARTZ HOURS &, 93 [235)
1.03[26.2] -(%}— . 93[23.5]
I \ 0Na00 10 i ;

A5[3.8) | | Fe— 1.43[36,3] —
|- 1.75 [44.5}

[=— 1.43[36.3] —~

Pane] Opening: 1.45" X 0,95" [36.8 X 24.1)

Panel Opening: 1.45" X 0.95" [36.8 X 24.1]
Panel Thickness: 0.03 to 0.63 [0.76 to 16.00]

3-Hole Round

Flush-Round
4 [1a]l’_q I-—-I— o078 ),
N - = 25°
I CE] ke
o3
217 [55.1) NBlnacee 217 [56.1)
187 [47.5)  pax 187 [47.5)  pMax
MAX MAX
| | : ) i b .
[ . |j J I s . ; 1 J C )
211531 | wof2s .16 [@4.0] _21[5_31,1 09 [2.3]
©2.24 [@56,5] 1.8 [250:3] e131252) 092,80 (671.1)
195 [€149.4) /_ ©1.08 [50.3]
5182 [0145.3] ' ; i = ’ ’
93 [23.5] | ll—ll[ll—ll I I
QUAHTZ L I E GUARTZ It
| 11/ o) 1 =
Hours " : \:/ I Haurs ™ I
5253 [064.3) g
le— 143 [36.3] —] S T o
leem 1.43(363) —=|

Pansl Opening: 2.0™ [50.6] Panel Opening: 2.0° [50.6]

Panel Thickness: 0.40 [10.2] Max.

Applications

Test Equipment Generators Office Equipment

Medical Equipment Confro! Panels

92 www.redingtoncounters.com
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