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SECTION I

INTRODUCTION



OVERVIEW
HUTCHISON HAYES MODEL 5500 BRAKESMART™ CENTRIFUGE

This Service Manual describes the centrifuge, and lists instructions for the installation,
operation, and maintenance requirements.

The basic purpose of this centrifuge is to separate the liquid and solids from the fluid feed
(slurry.)

A stainless steel rotating bowl, driven by a 60 H.P. electric motor is used to centrifuge the
slurry; that is to sling the solids against its inside wall surface while a stainless steel
screw conveyor (faced with hard tiles) gathers and conveys these solids to a central
discharge area.

The conveyor drives at a slightly slower RPM through a planetary gear reducer.

The liquids migrate to the front end of the machine and are dispelled through four (4)
adjustable plate dam openings, to a central discharge area.

For a more comprehensive description of how the centrifuge operates, see the Operation
Section of this manual.



MODEL 5500 BRAKESMART™ DECANTING CENTRIFUGE

DATA

Normal Bowl Centrifugal Force: 2118 G’s
Normal Bowl Operating Speed: 3053 RPM
Normal Conveyor Operating Speed: 3022 RPM
Max. Bowl Centrifugal Force: 3110 G’s
Max. Bowl Operating Speed: 3700 RPM
Max. Conveyor Operating Speed: 3663 RPM
GB-100 Gear Unit
Max. Output Shaft Torque: 36,000 LB. IN.
Max. Pinion Shaft Torque: 363.6 LB.IN.
Ratio: 99.28 1
Differential Speed: 31 RPM
Motor Speed: 1750 RPM
Motor Sheave: 14” O.D.
Centrifuge Sheave: 8.025” O.D.
Rated Solids Output: 12,000 LBS./HR.

35.500 (MAX.)
Bowl Inside Diameter: 16 IN.
Bowl Length: 55.56 IN.
Package Weight Empty: (Floormount Unit) 7,365 LBS.

OILFIELD MODEL (SKID MOUNTED)

Normal Bowl Centrifugal Force: 2118 G’s
Normal Bowl Operating Speed: 3053 RPM
Normal Conveyor Operating Speed: 2996 RPM
Max. Bowl Centrifugal Force: 3110 G’s
Max. Bowl Operating Speed: 3700 RPM
Max. Conveyor Operating Speed: 3630 RPM
GB-53 Gear Unit

Max. Output Shaft Torque: 36,000 LB. IN.
Max. Pinion Shaft Torque: 679 LB.IN.
Ratio: 53:1
Differential Speed: 57 RPM

Bowl Dimensions: Same as Above

Package Weight Empty: (Approx.) 8,000 LBS.
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SAFETY

Because the 5500 BrakeSmart™ Centrifuge is a high-speed, high-torque piece of rotating
machinery, caution should be exercised by operating personnel.

HH recommends operating personnel review the centrifuge manual before working with
the equipment.

Periodic safety meetings to familiarize new operating personnel with the centrifuges
characteristics are also recommended.

This manual is intended for use by qualified operators familiar with processing
equipment and trained for this particular centrifuge.

Maintenance personnel should be experienced mechanics.

Electricians should be licensed, qualified personnel familiar with electrical safety
procedures.

CAUTION
Persons without recommended experience may not understand the instructions listed in
this manual
A. GENERAL

1. Read all manuals and instructions before attempting to install or operate
equipment, and follow all recommendations.

2. Follow all lubricating and/or greasing procedures and schedules recommended
in the equipment instructions.

3. If nameplates are lost, damaged, or removed, replace them. They have been
affixed to the equipment to provide warnings, instructions, etc., for the
maintenance and operating personnel.

4. Do not operate belt driven or chain driven equipment without guards. If
equipment was purchased without guards, user is responsible for providing
proper guards that meet all applicable codes.

5. Make periodic checks for loose bolts on rotating assemblies, the supporting
structure, covers, hatches, guards, and piping connections.

6. Do not operate equipment if excessive vibration or abnormal noise develops.

7. If the equipment is supplied with covers or guards, do not remove these until
the equipment has come to a complete stop.

8. Never operate equipment with parts that have not been manufactured or
approved by the original equipment manufacturer.

B. HANDLING
1. Safe practices for lifting and handling equipment should be followed. Hoists

and slings should be of adequate capacity, inspected regularly, and in good
repair.



2.

3.

Always use extra caution when lifting, moving, or holding worn parts, since
these may be sharp, slippery, or weakened. Never place hands, feet or head at
possible pinch points.

Always provide a sufficiently large cleared area around the equipment during
maintenance.

C. ROTATING EQUIPMENT

1.

w N

Do not exceed the maximum speed, process material specific gravity, process
pressure or temperature, or maximum design feed rate as specified on the
equipment nameplate or within the operating manual.

Do not use a pipe wrench on any part of the rotating equipment.

Do not interchange parts that have been balanced as an assembly.

Do not attempt to utilize the rotating equipment in an application for which it
was not originally selected.

When taking samples or removing any material from equipment like grinders,
screw conveyors, open throat pumps, etc., make sure all machine components
are at rest and the power is shut off with the disconnect switch locked in the
off position.

Do not get rags, loose clothing, sticks, etc., near rotating or moving parts.
The equipment must coast to a complete stop. Do not brake it by hand or in
any other way force it to stop, unless it is equipped with a braking mechanism
supplied by the original equipment manufacturer.

Do not operate the rotating equipment unless the direction of the rotating part
or assembly conforms to that of the Instruction and/or Operation Manual.

If a rotating assembly must be turned by hand, use caution: Avoid sharp
edges and close areas where fingers may be cut or trapped (example: pulleys).

D. PUMP

1.

2.

3.

If positive displacement pumps are used in the process be sure the discharge
line is unobstructed before starting the pump.

In plants using any type of grinder with the discharge directly connected to a
pump, be sure that the pump is in operation before putting any product into
the grinder.

Do not run a positive displacement pump dry.

E. EXPLOSION PROOF EQUIPMENT

1.

Do not operate equipment driven by an explosion-proof motor and control
until all seal fittings are properly sealed with recommended fiber or
compound, and tagged.

Never use abrasive material or a file to remove corrosion from explosion-
proof equipment.

Cover screws and bolts used to hold explosion-proof joints together must
always be tight, and only of the type and material recommended by the
manufacturer.
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F. MOTOR

no

Do not neglect to check that the line voltage applied to the motor controller is
the same voltage for which the motor is wired.

Always follow motor manufacturer’s specifications on bearing lubrication.
Do not attempt to operate a motor that is overheated due to frequent starts and
stops. Allow the motor to cool to ambient temperature (as designated on the
motor nameplate) before each restart.

G. ELECTRICAL (General)

1.

2.

Install and ground all equipment (permanent and portable) in accordance with
requirements of the National Electric Code and local electric codes.

Use circuit breakers or fused disconnects between equipment and power
source.

Never touch electrical components with wet hands or when standing on a wet
surface. Insulate yourself from ground and use insulated tools.

When handling electrical equipment, take care to avoid contacting live parts.
Assume all circuits are live. Check with a voltmeter.

Label all control circuits clearly.

Keep electrical controls and motors clean and free of dust — dust prevents
thorough air circulation, generating heat; heat in turn can ignite the dust or
flammable vapors if present in the atmosphere.

Never wash electrical equipment unless it is constructed for that purpose.
Never wash live electrical equipment.

H. ELECTRICAL (Repairs)

1.

Only qualified personnel, familiar with electrical safety procedures and the
construction and operation of the equipment, should work on electrical
equipment.

De-energize all power before opening any electrical enclosure, or before
connecting and disconnecting test equipment and components. Provide a
safety lockout at the power source.

Use only approved safety rubber gloves and mats, insulated tools, and eye
shields when doing electrical work.

Periodically inspect and operate all of the automatic shut-off devices and
monitoring systems provided.

On DC powered equipment, do not perform any inspection (mechanical or
electrical) until the power has been turned off and disconnected, and all
rotating assemblies have come to a complete stop. The moving motor may
generate DC voltage feed back.

I. CHEMICALS

1.

If corrosive and/or toxic chemicals or solvents are used as part of the process
or as cleaning materials: become thoroughly familiar with the properties of
the products and their hazards, the precautions necessary to handle the product

11



2.

safely, and follow all manufacturer recommendations for the type of product
being handled.

a. Use in well ventilated area and keep employee exposure below
permissible limits.

b. If flammable, take care to prevent fire or explosion.

c. Avoid contact with the skin and eyes — wear goggles, gloves, shields,
etc., as required by the nature of the solvent or chemical.

If in doubt whether a product is dangerous or not — Assume It Is. Take all
necessary precautions to avoid personal injury.

J. VENTILATION

1.

Toxic fumes, if present in the system, must not be permitted to escape to the
operating area. They should be adequately vented away form the worker in
accordance with applicable environmental regulations.

If in doubt whether any vapor is toxic or not — Assume It Is. Take all
necessary precautions to avoid personal injury or adverse health effects.
Worker exposure should be maintained below the permissible limit and at the
lowest feasible level.

If it is necessary to enter an area where toxic vapors are present, consult with
responsible authorities for recommendations concerning safety.

Use NIOSH approved breathing apparatus when working with toxic or
hazardous materials, or with materials that reduce the oxygen concentration in
the air, such as carbon dioxide.

K. COMBUSTIBLE PRODUCTS

1.

If combustible products are used as part of the process or as cleaning products,
become thoroughly familiar with the safety precautions necessary to handle
the product. Follow all recommendations to avoid personal injury or property
damage that could be caused by fire or explosion.

L. PRESSURE VESSELS

1.

Vessels operating under internal pressure should be maintained and inspected
in accordance with the manufacturer instructions and/or applicable local or
state codes. If corrosion or erosion is expected, frequency of inspection
should be increased. Qualified personnel should make all necessary repairs.
Vessels operating under internal pressure should be provided with a safety
device to relieve excess pressure in accordance with the Unfired Pressure
Vessels Code.

Safety devices should be in good operating condition at all times. It is
recommended that they be inspected and tested frequently and maintained in
accordance with manufacturer instructions and/or applicable local and state
codes.

12



4. If any repair on a safety device is necessary, return it to the manufacturer.
Inexperienced personnel should never attempt repair. Any adjustment should
be made according to the recommendations supplied by the manufacturer.

5. The outlet connections of all safety devices should be installed in a manner
that will not cause injury to personnel should discharge or actuation occur.

6. Before attempting maintenance on pressurized equipment, reduce internal
pressure to atmospheric pressure.

M. HOT /COLD PRODUCTS

1. When working with very hot or very cold processes or products, extreme
caution should be used to avoid personal injury.

N. LEAKAGE AND SPILLAGE

1. Any leakage in the system should be quickly corrected.
2. Any type of spillage (oil, water, etc.) should be quickly cleaned off floors,
walls, equipment, lines, etc., and the entire operating area kept clean.

O. DANGEROUS MATERIAL APPLICATIONS

HH makes both standard equipment and equipment furnished with certain explosion-
proof accessories (motor, controls, etc.), as specified by the purchaser. Standard
equipment not furnished with explosion-proof accessories must never be used with
explosive, chemically unstable, or flammable materials of any kind. Severe personal
injury or property damage could result. When we supply equipment furnished with
explosion-proof accessories, whether we are the manufacturer or not, we warrant that the
particular accessories we describe as explosion-proof comply with accepted industry
standards for that term. However, this does not mean, and we cannot and do not
guarantee, that one of our machines furnished with explosion-proof accessories is safe for
use with explosive, chemically unstable, or flammable materials under ALL conditions.

In some instances, it may be necessary for the user to equip the machine with safety
devices not ordinarily placed on equipment of this type. In other cases, the application
may be so hazardous that the only prudent operating procedure is to isolate the equipment
in an expendable building and operate it by remote control from a safe distance. Because
HH has no control over these potential dangerous operating conditions, we do not
guarantee that equipment made by us can be safely used with explosive, chemically
unstable, or flammable materials, regardless of whether we installed industry accepted
explosion-proof accessories. The user has the responsibility for insuring that all
precautions required by his particular method of operation have been taken.

P. REPAIRS
1. Do not make mechanical or electrical repairs or attempt disassembly unless
the equipment has come to a complete stop, the power is shut off, and a safety

lockout or other padlock is installed on the disconnected circuit. The locking
device should be tagged to identify the working party.

13



2. Do not make any repairs until dangerous vapors and gases are replaced with
clean air.

3. HH should be consulted before attempting to make major repairs to any of the
rotating equipment we manufacture. Under no circumstances should weld
repair or other alterations be made to major rotating components without the
full knowledge and assistance of qualified Manufacturer personnel. Failure to
obtain this assistance may result in rupture of parts involved with possible
injury to personnel or damage to equipment.

4. Repairs to hard-surfaced parts must be performed with strict quality control of
materials and methods. Hard-surfacing materials are brittle, and can break off
if improperly applied. After startup, periodic inspection of these parts is
necessary to anticipate separation of materials.

5. During repairs, when equipment may be physically or electronically unstable,
post barriers or signs announcing hazardous conditions.

6. After repairs and before restarting, reinstall all guards and reconnect all
mechanical and electrical safety devices.

Q. CORROSION, EROSION, AND PITTING OF ROTATING EQUIPMENT

1. Toinsure a high factor of safety under severe operating conditions, high speed
rotating equipment manufactured by HH is designed after a careful stress
analysis has been made of highly stressed parts. A thorough control of
metallurgical properties is maintained throughout manufacture, and all
material is warranted as free of defects at time of shipment.

2. It should be noted that equipment subjected to severe erosive or corrosive
environment could deteriorate over a period of time, depending on the severity
of the exposure and/or possible misuse. Users of high speed rotating
equipment should be aware of the fact that extremely high forces are brought
into play when their equipment is in operation. Any weakening of highly
stressed members by misuse, erosion, corrosion, chemical pitting, or stress
cracking must be guarded against to prevent possible metal failure.

3. Inthe interest of longer and safer operation of the equipment, HH
recommends that the equipment owner maintain a periodic (at least monthly)
inspection on highly stressed rotating and/or moving parts which are subjected
to erosive or corrosive wear.

4. The following points should be noted and the recommended action taken:

a. Do not operate equipment when:

1. Holes are wearing through rotating and/or moving parts.

2. Grooves greater than 1/16” deep are worn in rotating and/or moving
parts.

3. Evidence of cracks is present, especially in rotating and/or moving
parts.

4. Chemical pitting of 1/16” depth or greater on rotating and/or moving
parts.

5. Component surfaces are covered with a light corrosion or etching.

b. Chemical pitting is observed:
14



All cases of chemical pitting, even less than 1/16” depth, should be
watched carefully. This pitting action is almost always due to the
breakdown of the passive film on stainless surfaces in the presence of
chlorides. This often occurs under product cake that has not been
sufficiently cleaned from the surface. High temperature, low pH, and
high acidity accelerate the pitting action.

5. Contact HH regarding the repair or replacement of rotating and/or moving
parts whose surface is noticeably pitted.

15



INSTALLATION

Location

a. Install the centrifuge unit in a location where sufficient headroom is allowed for
lifting the bowl out of its” frame enclosure.

b. A 2-ton overhead hoist should be installed to facilitate inspection or repair work.

C. A clear area in the vicinity of the centrifuge should be provided to set the bowl
during inspection or repair.

d. Room should be allowed at the front end of the machine for withdrawing the

planetary gearbox. A zone approximately 2°0” wide x 2’ 6” long from the front
end of the gearbox should be kept clear.

e. Room should be allowed at the rear end of the machine for withdrawing the feed
tube. A zone approximately 6” wide x 3* 0” long from the end of the feed tube
support clamp should be kept clear.

f. Clear access space should be provided around the centrifuge.

The centrifuge isolators should set on a smooth level surface on structural
members of sufficient strength.

IMPORTANT CAUTION
Since this centrifuge operates at high speed and is subjected to severe wear conditions, it
is important that any indications of weakening of highly stressed components be
recognized before a failure can occur.

To facilitate this HH recommends a monthly visual inspection on highly stressed
components, such as:

Bowl

Shafts wear plates

Wear tiles

Conveyor, etc.

If inspection reveals:

1. Holes worn through moving parts

2. Wear grooves greater than 1/16” thick in moving parts

3. Cracks present is moving parts

4. Chemical pitting to a depth of 1/16” or greater in moving parts

DO NOT OPERATE THE EQUIPMENT UNTIL REPAIRS ARE MADE

FAILURE TO FOLLOW THE ABOVE RECOMMENDATIONS MAY RESULT
IN SEVERE PERSONAL INJURY OR PROPERTY DAMAGE

16



PIPING
Customer piping tie-ins to the centrifuge should be made with flexible connections.

Customer tie-in at feed tube should have a suitable pipe support so that no weight is
imposed on the centrifuge feed tube.

A flexible connection is required here.
. A flush line should be provided at the feed tube tie-in. HH recommends hot water.

A ball valve should be located as close as possible to the feed line to prevent plugging
the flush branch with solids.

Use a screen at the pump suction to protect the pump and centrifuge from oversize
solids.

Liquid discharge lines should have a minimum of ¥ " per ft. slope.

HH recommends installation of a pressure indicator in the feed line upstream of the
customer tie-in to regulate the feed supply to the centrifuge.

17



PRESTART SAFETY PRECAUTIONS
FAILURE TO FOLLOW THE RECOMMENDED SAFETY PRECAUTIONS
LISTED BELOW MAY RESULT IN SEVERE PERSONAL INJURY OR
PROPERTY DAMAGE

Read through this entire list before attempting start-up

Initial Installation

1.

10.

11.

12.

13.

14.

15.

The correct bowl rotation must be verified. The bowl should rotate counter-
clockwise when viewed from the gear box end (front of centrifuge) looking inboard.

The Back Drive should rotate clockwise when viewed from the Gearbox end in the
forward run direction.

The drive group enclosure guard, the gearbox shroud and the back drive belt guard
must be secured in place.

Check to see that the centrifuge unit is clear of rags, ropes, wires, or any other
material which could catch or snag rotating parts.

All bolts and capscrews must be engaged per recommended torque requirements
shown in Charts 1 and 2 at the end of this section.

All rings and seals should be in good condition and securely fastened.
The centrifuge cover should be tightly secured.

The frame bolts should be fully tightened.

Check all lubrication points. (See Lubrication Section)

Verify that all seal fittings at explosion-proof motor and control are sealed with
CHICO X Fiber and/or sealing compound.

The drive belt should be checked for correct tension. Caution: Over tightening belts
can damage the fluid coupling. (See Figure 1 at the end of this list.)

Electrical grounding straps must be secured in place, where required.

Maximum Speed, specific gravity, or pressure, indicated on the centrifuge name plate
is not to be exceeded.

No work is to be performed on the electrical system unless the power is shut-off.

Check the line voltage on initial start-up to ascertain that the voltage applied to the
motor controller is the same voltage that the motor is wired for.

18



16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

If excessive vibration is present during start-up, shut the unit down immediately and
notify HH service representative.

Do not replace any damaged or worn out Machine Parts with other than HH
replacements.

The customer may replace ordinary wear parts such as oil seals, o-ring and gaskets.
A replacement list is in the Parts List Section.

Do not open the cover or attempt removal of a shroud or belt guard until the
centrifuge is motionless.

Use the correct tools for any assembly or disassembly work.

Do not supply slurry into the centrifuge until the unit is fully up to normal operating
speed.

If more than one (1) centrifuge is in operation, never attempt to exchange any
machined parts.

Never use a pipe wrench on any part of the centrifuge.
There is a slow down period as the machine decelerates towards shut-down. Leave
the cover shut until the centrifuge is motionless. Do not attempt any disassembly

before the machine is static.

Never prop the centrifuge cover partially open by using blocks of wood or any other
foreign object.

IMPORTANT CAUTION

26. Whenever the centrifuge cover is opened for cleaning, inspection, etc., the one (1)

27.

28.

hinge safety pin must be engaged to prevent accidental closing of the cover, this
procedure should always be followed.

Flexible connections should be used at all customer piping tie-ins.

Do not attempt any repairs to the gearbox at the front of the machine beyond
replacement of the pinion shaft oil seal.

19



5500 BRAKESMART™ CENTRIFUGE
BELT TENSIONING PROCEDURE

FIGURE 1.

Remove Belt Guard

4-5.5 # FORCE Measure Distance "L'" in
v-BELTS inches.

Divide by 64.

Force required to deflect
belt =4 to 5.5 Lbs.

Do not over-tighten belts

\/ | Do not over-tighten belts

20



6.

7.

5500 BrakeSmart™
(High Speed Mode for Low Density Fluids)
Start-Up Procedure

Read through Pre-Start Safety Precautions.

Turn main breaker on the control panel to the ‘On’ position. Pull out the
emergency stop button. (Power light should be illuminated.)

Select the off position on the back drive start button.

Press the main drive start button. (The centrifuge bowl will reach full speed in
approximately ninety (90) seconds.)

Select the conveyor speed by turning back drive selector switch to:
a) Reverse =55 rpm (dryer solids discharge, but higher torque can cause
plugging.)
b) Off =58 rpm (highest solids through put, but wetter solids .)
c) Forward = not available in high-speed mode.

Start feed pump at minimum speed.

Increase to desired flow rate.
Note: If operating in the reverse mode, the torque value is displayed on the

control panel as 0 — 100%. Do not exceed 100% torque, or the autoguard will trip
and shut the unit down. No value is displayed when the back drive selector switch is
on the off position.

8.

Take samples of the liquid and solids discharge for analysis to justify further
adjustments.

(High Speed Mode for Low Density Fluids)
Shut Down Procedure

1. Reduce feed rate to minimum, then press the feed pump stop button.
2. Select off on the back drive selector switch.

3. Open the flush valve on the feed inlet pipe and flush with appropriate fluid
until liquid discharge comes out clear. Then turn off flush valve.

4. Press the centrifuge main drive stop button. Wait for bowl to come to rest.
5. Turn back drive selector switch to the forward position for two (2) minutes.

6. Turn back drive switch to the off position.

21



5500 BrakeSmart™
(Low Speed Mode for High Density Fluids)
Start-Up Procedure

Read through Pre-Start Safety Precautions.

. Turn main breaker on the control panel to the *On’ position. Pull out the
emergency stop button. (Power light should be illuminated.)

. Select the off position on the back drive start button.

. Press the main drive start button. (The centrifuge bowl! will reach full speed in
approximately ninety (90) seconds.)

. Select the conveyor speed by turning back drive selector switch to:

a) Reverse = 15 rpm (not recommended.)

b) Off = 38 rpm (dryer solids discharge, but higher torque can cause
plugging.)

c) Forward =60 rpm (highest solids throughput, but wetter solids.)

. Start feed pump at minimum speed.

Increase to desired flow rate.

Note: If operating in the reverse mode, the torque value is displayed on the
control panel as 0 — 100%. Do not exceed 100% torque, or the autoguard will trip
and shut the unit down. No value is displayed when the back drive selector
switch is on the off position.

. Take samples of the liquid and solids discharge for analysis to justify further
adjustments.

(Low Speed Mode for High Density Fluids)
Shut Down Procedure

Reduce feed rate to minimum, then press the feed pump stop button.

. Select off on the back drive selector switch.

. Open the flush valve on the feed inlet pipe and flush with appropriate fluid until
liquid discharge comes out clear. Then turn off flush valve.

. Press the centrifuge main drive stop button. Wait for bowl to come to rest.
. Turn back drive selector switch to the forward position for two (2) minutes.
. Turn back drive switch to the off position.
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OPERATION

The slurry to be separated is pumped into the feed tube, axially located at the rear of the
machine.

The slurry is directed into a feed chamber where it is dispersed by four (4) externally
mounted feed nozzles and directed by centrifugal force along and against the inside wall
of the bowl.

This ring of slurry or “pond” will contain solids against the bowl wall. These solids are
scrolled forward over a “beach area” by the screw conveyor and discharged through four
(4) ports at the solids end of the centrifuge located in the rear.

The lighter liquids migrate forward and are discharged through four (4) adjustable plate
dam nozzles at the liquids discharge area located at the front end of the centrifuge; i.e. the
gearbox end.

BRAKESMART™ OVER TORQUE PROTECTION

A TORQUE CONTROL DEVICE is located at the front of the gearbox referred to as
an Autogard coupling. If a predetermined torque limit on the Autogard is reached during
operation, the device will trip, sending a signal to the control panel to stop the feed pump
and the main drive.

This protects the screw conveyor and the gearbox from over-torque damage.

If the pre-set torque limit is exceeded, the Autogard will trip and the unit will shut down.
An alarm will sound and the Autogard trip light will illuminate.

When this happens, no solids can be conveyed to the solids discharge ports.
When the Autogard device trips:

a. Press the reset button once to silence the alarm horn and a second time to reset
fault lights.

b. Wait for the centrifuge to stop.

c. If prior to the over-torque condition, the back drive was being operated in the off
or forward mode, turn the back drive switch in reverse momentarily. This will re-
engage the Autogard.

d. Now turn the back drive switch to forward momentarily. If the Autogard trips
again, then repeat step c above.

e. Note: The object is to jog the back drive forward and reverse to free up the
internal conveyor.

f. Caution: Once the conveyor is free, it is important not to run the back drive in
reverse while the bowl is stationary. This will convey solids back to the liquid
end of the machine and possibly plug off the damn plates.

24



PLATE DAMS ADJUSTMENT
. The four (4) plate dams are used to set the “Pond” depth.

. The plate dams are located in the front hub. Access to the plate dams is allowed by
raising the centrifuge cover with the machine shut down.

. The plate dams are adjusted by loosening three (3) capscrews and rotating the plate
clockwise.

. A Maximum Setting, (i.e., the highest number engraved on the plate aligned with the
arrow mark on the front hub) will cause a maximum pond depth giving maximum
clarification of the liquid.

. A Minimum Setting (i.e., the lowest number engraved on the plate aligned with the
arrow mark on the front hub) will cause a minimum pond depth and will result in the
Maximum dryness of the discharged solids.

IMPORTANT
. When plate dams are indexed by rotation, all four (4) dams must be indexed to the
same number.

. After adjusting, always recheck all twelve (12) capscrews for correct tightness.

25
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SECTION 4

LUBRICATION
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RECOMMENDED LUBRICATING GREASE FOR
THE 5500 BRAKESMART™ CENTRIFUGE
CHEVRON SRI-2 or MOBIL SHC 220

Lubrication fittings are located at the pillow block housing (front and rear) and on the
front and rear hub shafts for conveyor bearing lubrication.

NOTE: The conveyor bearing grease fittings are located inside the machine frame, and
the cover must be opened to gain access to the grease fittings.

NOTE: Pillow block and conveyor bearings are shipped from our manufacturing plant
properly lubricated with grease.
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Hutchison Hayes 5500 Centrifuge
Lubrication Schedule

Frequency Lubricant
Pillow Block Bearings: 24 Hrs Run Time Chevron SRI-2
2 Shots per fitting Mobil SHC-220
**Conveyor Bearings: 15 Days Chevron SRI-2
Purge till relief Mobil SHC-220
Back Drive Flange Bearings: 1 shot every Chevron SRI-2
72 Hrs Run Time Mobil SHC- 220
Gearbox: First Oil Change after Royal Purple
500 hrs. of operation, Synergy Gear Oil
then every 6 months. ISO Grade 150
SAE 90
AGMA Grade 4EP
Torque Control Linkage: 6 months NEVER-SEEZ Compound
Fluid Coupling: “FORMSPRAG” Model 12.4 HSD
ABOVE 130 DEG. F. SAE 10W
Fyrquel 550
138 Fl. Oz. Cap. (fill#11) Houghto Safe 1010
Change oil every 4000 hrs.
For fire resistant fluid, every
10,000 hrs. or every two
years.
BELOW 130 DEG. F. SAE 5W
Fyrquel 90

Houghto safe 1010
Pydraul 29E LT

(See Vendor Section of this manual
for complete filling instructions)

** After every washing or steam-cleaning of the conveyor,
check the conveyor bearing lubrication.




Royal Purple NEW IMPROVED

SYNERGY ™
HIGH PERFORMANCE GEAR OIL

SYNERGY is an ultra-tough, multi-service gear oil designed to smoothly lubricate all

types of gears under all conditions. Synergy outperforms other E.P gear oils because it

contains Synslide ™, our proprietary synthetic oil film so tough and tenacious it is not

squeezed out of the pressure area. It virtually eliminates both gear and bearing wear —

even under severe “squeeze film” conditions caused by extremely high loads, sudden

shock loads, or low Rpm’s. Slippery synthetic molecules increase the lubricity and

oiliness of SYNERGY. Gears run smoother, quieter, cooler and longer without

overhauls. SYNERGY is non-corrosive to both ferrous and non-ferrous metals. Its

ability to separate rapidly and completely from water prevents sludge and wear found in

wet gear boxes (such as cooling tower gear boxes). SYNERGY employs a unique, dense,

high molecular weight synthetic cushioning additive to prevent fatigue failure in gears

subjected to sudden loads.

SYNERGY’S exclusive performance advantages:

= Severe Service — performs under loads where other E.P. gear oils fail

= Lower Coefficient of Friction — saves energy and reduces temperatures

= High Temperature Performance — eliminates harmful deposits — extends oil drains

= Cushioning Molecules — reduces fatigue failures in bearings and gears

= Environmentally Safe — non-toxic as all components are on TSCA’s approved list and
fully comply with all OSHA and EPA guidelines

= Synslide ™ - proprietary, slippery, tenacious, ultra-tough synthetic film

= Prevents Corrosion — protects both ferrous and non-ferrous metals during operation
and shut-down

= Water Separation — complete separation of oil and water to prevent emulsion

= Compatibility — 100% compatible with both mineral and synthetic gear oils

Customer Benefits:

= Saves Money — Saves energy, extends gear box life and reduces down-time

= Multi-Applications — one oil for all gears — spur, helial, herringbone, worm, etc.

= Multi-Conditions — for all speeds, all horsepower, all loads and all temperatures

= Superior Lubrication — smoother, quieter, cooler, more efficient gear boxes

Recommended For:

= All Gear Boxes — regardless of type, horsepower, speed, load or temperature

= All Metals — non-corrosive to both ferrous and non-ferrous metals

= All Service — shock load, high pressure, high and low temperature

= All Users — ready for a quantum leap in gear box performance
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Beyond Synthetic™

Synfilm® GT = recommended Tor use v gas ard sleam
turbines, pumps, beanngs, gears, air tools, etc Synfilm®
GT should be considered instead of Synfilm® when oil
reservalr temperatures excesd 200°F, improved iow tem-
peraturs fludity is desired or when a viscosity grade is nat
availab'e in Synfilm®,

Syufitm™ ST is a long life, high Mlm strength, energy efii-
cienl, synthetic lubricant thal signilicantly inercases bearing life
and cquipment reliability. Synfilm® GT aains its performance
advantages over competing nmineral and synthetic oils through its
sperior blend of synthesic bage ofls plus Royal Poiple's propri-
alary R}m:riuc@ additive technadogy, This unique addive tech-
neloEy 18 proven o make equipment mn smoother, cooler, gui-
eter, longer and moge efficient!y,

Synfilm™ GT typically replaces conventicral, low film
strength, B&ED (rust and osidation inbubited) ofls that rely solely
on thelr viseosily Lo proleel equapment against wear

1 PURPLE F

~— Beyond Synthetic™

Exclusive Performance Advantages:

& High Film Strangth
Syofilm™® GT preleots bearings Gar beyond the abslity of uther
turbine ails, carrying up to 700 percent greater loads.

® Rapidly Separates from Water
Syalilm® GT rapidly and completely separates froim watér,
which i easily drained from the bottem of the ol reservoir

& Szves Energy
S}firliim:ﬁ' OT has en exiremely low coefficient of friction that
1% proven o save energy over conventional oils. Ia mtating
equipment these savings frequenty excesd the 1ol cost of the
oii within several months, making what was once an il
EXPENRE @ Qrovit

® Sxtremely Clean
Synfilm™ GT is peckaged in new poly containers, has & pi-
cal 180 4406 Cleanliness Tevel of 141311 (IS0 32, 446 and
68 only) und 1= venfed h:,' # laser purticle counter, This T up
Loy 250 times cleaner than other new oils delivered 10 slecl
drumes or by bulk delivery,

= Reduces Bearing Vibrations
The toangh odl film af Synfilm™® CFF eonpled with its ability to
micro-poish contacting bearing clements provides superior
bearing lubrication.

® | enger Ol Life
Swnfilm® T has outstanding oxidation stahility that greatly
catends vil change mtervils while Keeping eguipment ¢lean,

® Excellent Corrosion Pratection
Syafilm® OT's tough oil (lm (omme an tonic bond on metal
sun T, wiich aes as 4 preservalive ofl duing shutdown and
provides instast lobncation at starup,

Synthelic Solvency
Syofilm® (71" nanural solvency cleans up dirty equipment
and keeps it clean,
& Compatible with Seals

Synfiln®™ GT has eacelleat seal compatibility,
& Compatible with Cther Cils
S}'rm[r:ﬂ'*E L1715 can be mixed with other minersl oils and maost
synthetic ails. (Tt 1z not compatibie with sificone or glyeol sy
thetics. )
Environmentally Responsinle
Synfilm™ GT components are TSCA lised and meet EPA,
RCRA snd OSHA requirements. Syniilm™ G extends ol
drain tervalz. eliminates premature ¢il chanpes, decreases
the amaount of il purchased and disposed of and conserves
EMergy.

Royal Purple, Lt » 1 Reyel Pumpla Lane » Porer, Texas 77365 FE003 091
Phane: 281-354-3600 « Fax: 281-354-7800 » www.royzslpurple com
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rrm® GT

urpose Industrial Oil

180 Grade / AGMA Grade

Inal: F‘mnemes*

!r. -:‘f

_T

oSt @ 100° o
BEl@n

|$O C EEI'IHHEES Level

ASTM D401 Derilsitilty

(friomm 40."40."0@1‘0 401'540"@‘30‘.1

D:BE2F ot

\ Sequencgl I, &III .

BASOT '*-.*xxwmw 24 DG R
3 hrs, @ 210°F 1A m 1A 1A

b R

M(i‘,IF'IC!n"IEIh Milh»:}rnn

“All propeities are lyploal and may vary.
“*Check with manufacturer regarding availabiity with 14/13/11 cleanliness,

Beyond Synthetic™

2film”™ GT'e solvency cleans wear metals and deposits lef: behind by previons oile, These wear merals and deposits can become woluble in the new oil, cavzing abnormal-

alues on nsed oil analysis undl equigment i clean.

Rayal Purpla, Ltd. » 1 Royal Purple Lane v Porier, Tewas 77365
Phone: ZB1-354-8500 « Fax: 281-354-7500 - wwaw rovalpurple.com

FE0003 cant
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SECTION 5

ASSEMBLY AND DISASSEMBLY
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BRAKESMART™ BACK DRIVE GB53
GEARBOX REMOVAL

STEPS:

1. Follow all lock out and tag out safety procedures. Insure power is off.
2. Remove back drive motor belt guard and gear guard.

3. Loosen motor and slide towards gearbox to loosen the back drive belt.

4. Remove the proximity counter bracket under the Autogard on the side of the
gearbox and the wire clamps on the side of the support arm assembly and lay
carefully on the subbase. Do not remove or adjust the proximity switch on the
bracket.

5. Place a sling under the Autogard shaft to carry the weight of the back drive
support arm assembly.

6. Remove the four (4) bolts from the back drive arm assembly to the base. There
are two (2) hardened dowel pins for line up purposes. Caution must be taken not to
break or damage these pins.

7. Slide the arm assembly off laying it in a clean dry place.

8. Place a sling (held by the overhead hoist) under the gearbox.

9. Remove the twelve (12) adaptor hub screws.

10. With the sling carrying the gearbox weight, carefully withdraw the gearbox and

set it on its side in a clean, clear area.

Do not attempt to dismantle the gearbox. A damaged gearbox must be returned to
HH for repairs.
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ROTATING ASSEMBLY REMOVAL

STEPS:

1.

2.

10.

11.

12.

Remove gearbox shroud by removing six (6) capscrews and slowly lifting vertically.
Carefully remove the drive group enclosure.

Remove drive belt by moving the motor toward towards the centrifuge using the
Nema adjust motor base to slacken the belt. (The adjusting bolt is 3/ 4”, 1-1/ 8”
across the hex flats.)

Disconnect the feed-line to centrifuge.

Untighten feed tube clamp by loosening four (4) bolts. Do not remove feed tube
clamp cover.

Remove feed tube. It pulls straight out.

Remove the front and rear pillow block dowel pins by jacking them out using the
threaded connection at the top of the pins to withdraw them.

Remove pillow block bolts.
Fully open centrifuge cover and secure one (1) safety latch pins.
Using hardened capscrews, attach bowl lift lugs at front and rear of bowl.

Using the bow! spreader-bar, attach shackles to lifting lugs and slowly lift the bowl
and gearbox assembly as a unit, using the 2-ton overhead hoist.

Set the assembly down horizontally in a clean clear area.
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CONVEYOR REMOVAL
Positioning bowl for conveyor removal
(After gearbox removal)

1. With bowl assembly now sitting horizontally in a clear, clean work area, remove the
bowl spreader bar.

2. Attach the conveyor lifter to the adaptor hub (at gearbox end of centrifuge) using four
(4) 7/16 — 14 UNC X 2- 3/ 4" long bolt with heavy hex head nuts. The gearbox must
be removed prior to this procedure.

3. Place the bowl assembly on a support stand as shown in Figure 1.

J Bowl Shell

( /_ Extension
l Rear Hub
‘ Iy

Rear Pillow
Block

Centrifuge
Pulley

Recommended

Stand
/ Floor Line

gl

i

ikl

FIGURE 1

4. Height “H” in diagram must be tall enough so the drive sheave (pulley) clears the
floor by at least two (2) inches.

CAUTION: Never allow the drive shaft to contact any surface during this lifting
procedure. It is not designed to carry any load and can easily be damaged.

5. The weight must be carried through the rear hub resting on the stand.
With the bowl assembly now resting securely in an upright position:

6. Remove the twelve (12) 3/8" / capscrews from the front hub at top end of the bowl
assembly.

7. Using four (4) bolts just removed, screw them into the four (4) jackscrew holes and
remove the hub.

8. Once the front hub is jacked free, it can be lifted out with the overhead hoist.
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10.

11.

12.

13.

14.

15.

Set this front hub, pillow block, and gearbox adaptor hub assembly in a clean, clear
space.

Unbolt the Conveyor Lifter Plate from the gearbox adaptor hub just removed.

Remove four (4) capscrews from the seal housing at the end of the conveyor and
attach the Conveyor Lifter Plate.

Slowly hoist out the conveyor.
Set the conveyor upright on a smooth, clean and clear work area.

With the hoist still attached to the conveyor, secure the conveyor assembly with ropes
so it cannot topple over.

Once secured, disconnect the hoist connection and remove the Conveyor Lifter Plate.

CONVEYOR DISASSEMBLY
FRONT CONVEYOR BEARING REMOVAL

If the front conveyor bearings are in good condition, they do not need to be pulled.
Disregard Steps 2, 3 and 4 and go to Step 5.

If the Front Conveyor Bearings are worn out or damaged, remove the six (6)
capscrews from the liquids and seal housing.

Jack out the liquids end seal housing using two (2) capscrews just removed.
Using a slide hammer type bearing puller, remove the two (2) bearings.

Remove the Conveyor Bearing Housing by removing the eight (8) capscrews and
jacking it out using two (2) of the removed capscrews.

This opens the end of the Conveyor Tube and allows access to the Accelerator Plate
and Feed Chamber Liner.

ACCELERATOR PLATE AND FEED NOZZLES
1. The accelerator plate is removed by inserting the long T-handle wrench into the
conveyor tube and screwing it tightly into the threaded hub on the centerline of

the accelerator plate.

2. With the T-handle wrench * attached firmly, loosen the two (2) 3/8" setscrews
and the two (2) 3/8" lockscrews from the conveyor tube. They are located just
forward from the feed nozzle located on the outside of the conveyor tube.

3. With the setscrews and lockscrews backed-off enough to allow the plate to be
pulled out, slowly withdraw the accelerator plate.
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*

10.

11.

12.

13.

14.

15.

Remove the four (4) externally mounted feed nozzles by unscrewing two (2)
capscrews at each nozzle and withdrawing each nozzle by gripping its’ flange and
pulling it out.
Note the condition of the O-Ring on each feed nozzle.

T-handle wrench (available from HH)

CONVEYOR REAR BEARING HOUSING REMOVAL

Remove the conveyor as per the previous Conveyor Removal Section, but set the
conveyor in a horizontal position on a clean, clear work surface.

Remove the conveyor lifter plate from the front of the conveyor.

Carefully raise the conveyor to a vertical position with the front end (gearbox
end) resting on a very clean surface.

Remove the rear bearing housing by unscrewing the six (6) 1/ 4" capscrews.

Using two (2) of the screws just removed, place them in the two (2) jackscrew
locations and evenly jack the solids-end bearing seal housing (Item 11) out.

Inspect the two (2) oil seals, and the O-Ring for any damage. If damaged or
worn, remove them.

Inspect the ball bearing. If it is in good condition, go to Step 10.

If the bearing must be replaced due to wear or damage, reinsert the six (6)
capscrews in the rear bearing housing to stabilize it for pulling the ball bearing.

Use a slide hammer type bearing puller to extract the bearing.

Remove the six (6) capscrews from the rear bearing housing and using two (2) of
them, jack-out the bearing housing, the retainer tube assembly will come out with
the rear bearing housing.

Remove the six (6) capscrews from the retainer tube flange.

Pull the retainer tube assembly out.

Inspect the front oil seals for wear or damage.
If the front oil seals are worn or damaged, they will have to be replaced.

To replace the two (2) front oil seals, the bearing must be pulled.
Replace the rear bearing housing into the conveyor and replace the six (6)
capscrews.

Remove the ball bearing using a slide hammer type bearing puller.
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16. Remove the oil seal retaining ring.

17. Pull the two (2) oil seals and replace them.

18. Remove the rear bearing housing.

Now access is clear for removal and inspection of the retainer tube seal.
RETAINER TUBE SEAL REMOVAL

1. Reach into the conveyor and remove the four (4) 1/ 4" capscrews on the seal
retainer plate.

2. Pull the seal retainer plate out.

3. Inspect the oil seal and replace if worn or damaged.
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Part Numbers

Hutchison Hayes 5500 BrakeSmart™ Centrifuge

HH Machined Components
Item Description HH Part
No.
1 Bowl 04065
1A Bowl Liner
2 Bowl Extension 04052
3 Conveyor 04053
6 Flinger 04073
9 Rear Hub 04050
10 Conveyor Bearing Housing (Solids End) 04054
11 Conveyor Bearing Seal Housing (Solids 04083
End)
12 Retainer Ring 04071
13 Retainer Tube 04010
15 Pillow Block Housing 04058
16 Pillow Block Housing 04058
17 Bearing End Plate 04059
18 Spacer Ring 04081
19 Flinger Cover 04060
19A | Flinger Cover (nearest gearbox) 04072
20 Flinger 04073
21 Case Flinger 04084
22 Feed Tube Assembly 04009/
13994
24 Accelerator Plate Assembly 04056
27 Feed Nozzle 04057
28 Wear Liner @ Feed Nozzle 04046
29 Solids Discharge Wear Insert 04062
35 Drive Sheave 04061/
04001
36 Drive Sheave Seal Housing 04087
37 Conveyor Bearing Housing (Liquids End) | 04055
38 Splined Adapter 04078
39 Front Hub 04051
40 Seal Housing (Liquids End) 04063
41 Plate Dam 04067
42 Gearbox Adaptor Hub 04064

* S.T.C. (Sintered Tungsten Carbide
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Seal Retaining Rings
Customer Replaceable Items

Item No. Description HH Part
12 Snap Ring Solids Bearing Housing 04036
43 Snap Ring Liquid Seal Housing 04037
Bearings
Customer Replaceable Items
Item No. Description HH Part
100 Rear Pillow Blow Bearing 04042
101 Front Pillow Blow Bearing 04043
102 Conveyor Bearings, Rear (Solids End) 04040
103 Conveyor Thrust Bearings, Front (2-Req’d) 04041
Oil Seals
Customer Replaceable Items
Item No. Description HH Part
200 Seal for the Rear Seal Housing 04032
201 Seal for the Rear Bearing Housing 04031
202 Sheave Seal 04033
203 Retainer Tube Seal 04030
204 Front Seal Housing Seal 04032
All seals good for 300°F
Gaskets
Customer Replaceable Items
Item No. Description HH Part
205 Drive Sheave Gasket 04069
207 Dam Plate Gasket 04068
O-Rings
Customer Replaceable Items
Item No. Description HH Part
24d O-ring accelerator plate 04022
300 O-ring solid end seal housing 04023
304 O-ring Liquid hub & conical section 04025
302 O-ring feed nozzle 04020
305 O-ring liquid end Seal Housing Inner 04024
306 O-ring liquid end seal Housing Inner 04021
Grease Fittings
Customer Replaceable Items
Item No. Description HH No.
400 Grease Fitting, Non-Corroding 1/8" PTF 03089
Straight Type
401 Grease Pressure Relief Fitting 03088
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5500 CONVEYOR ASSEMBLY

Sy 30—
&.&%;W

BEARING HOUSE
CONVEYOR SLIDE

SCREW (31) HAMMER

REMOVING CONVEYOR REAR BEARING
VIEW "E"
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5500 CONVEYOR ASSEMBLY
(CONTINUED)

SPLINE BUSHING CONVEYOR

BEARING

SLIDE
HAMMER  PULLER

REMOVING CONVEYOR FRONT BEARING
VIEW "D"

i

SECTION "C"

43



PILLOW BLOCK DISASSEMBLY

1. Stamp the top of the pillow block assemblies with an “S” for solid and an “L” for
liquid, also stamp the top with a “V” with the point directed toward the bowl assembly.
Be sure to stamp the horseshoe covers and pillow block covers on both sides of the pillow
also.

2. Remove the six (6) bolts that retain the two (2) horseshoe covers and remove the
horseshoe covers.

3. Remove eight (8) bolts from the sheave and using jack bolts remove the sheave from
the bow! hub.

4. For liquid hub, remove the gear flange.

5. Using a two (2) or three (3) jaw puller, remove the pillow block as an assembly. Puta
plate across the top of the hub for the stud to push on.

6. Remove the two (2) pillow block covers and remove the bearing from the housing.

7. Loosen the two (2) setscrews in the pillow block flingers and the case flingers and
remove both from the hub.

8. Clean all parts thoroughly and assembly in reverse order.
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REAR PILLOW BLOCK ASSEMBLY
(SOLIDS AND LIQUIDS END)

5500 Rear Pillow Block Assembly
(Solids End)
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BOWL FRONT HUB ASSEMBLY

FRONT HUB AND BOWL SHELL ARE BALANCING AND STAMPED WITH
BOWL ASSEMBLY: THEREFORE, THEY MUST BE REASSEMBLED WITH
“V” MARKS IN LINE AS SHOWN

- Front
(Typical) Hub
Front
M1
Hub ™ ff \ Bowl
c:m-m(mm\mm l Conveyor

Conveyor Front
Bearing
(Duplex Pair)
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BOWL REAR HUB ASSEMBLY

REAR HUB AND BOWL SHELL EXTENSION ARE BALANCED
AND STAMPED WITH BOWL ASSEMBLY: THEREFORE, THEY
MUST BE REASSEMBLED WITH “V” MARKS IN LINE AS
SHOWN

Bowl Shell Extension

Bowl Shell

Jackscrew Hole
(Typical)
Bowl Shell
Extension Conveyor

Rear Hub

Conveyor Rear

Bearing ] l’
Rear Seal . Rear Seal (Outer)
(Inner)—\
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PLATE DAM ASSEMBLY

Line up mark on Plate Dam Front Hub
with "V"mark on hub as shown. [ (
All Plate Dams must be set as

° shown.

Plate Dam

Front Hub

/_BOWI

Gear Box

> Front Pillo‘sv Block Assembly l
L
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MAINTENANCE CAUTIONS FOR
THE 5500 HIGH ‘G’ CENTRIFUGE

Bearings:
The inner and outer race must be replaced as a set.
Opened bearing, or cleaned parts should be kept covered until assembly.

Always use a thermometer to check the temperature of oil used to heat the
bearings.

If no heat is used to install bearings, use only an arbor press to insert bearings in
place.

Correctly lubricate all bearings before operating the centrifuge.

Do not wash new bearings with solvent before installing.

Keep new bearing wrapped and boxed until ready for use.
Seals:

Avoid touching the sealing surface. Keep seals wrapped in soft tissue until ready
for installation.

Threaded Connections:

All threaded connections and pilot diameters should be wiped clean and
lubricated with an anti-galling compound such as NEVER-SEEZ.

Torque all screws on the rotating assembly per the “Recommended Capscrew
Seating Torque” charts shown in the Start-Up Section of this Manual. To help
prevent capscrew failure — if excessive torque is required to seat mating parts
during assembly, the over torqued screws should be removed, discarded and
replaced with new screws installed at the correct torque.

O-Rings:

Inspect for nicks and cuts before installing, if damaged, do not install. Lubricate
O-Rings for easier installation.
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Machined Parts:
Clean with degreasing solvent before reassembly.
Set parts on clean work area and protect finished surfaces and openings on the
ICI;aergure to align any balanced parts on the rotating assembly by matching the V-
Marks stamped on the parts.

If more than one (1) centrifuge is owned, do not interchange any parts which
comprise a balanced rotating assembly.
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Some Assembly and Disassembly Tips

Read the Service Manual

Keep all mating surfaces free from dirt and handle carefully to avoid nicks and burrs
to the mating surfaces.

Check the inside of the conveyor for solids build-up
Not cleaning solids build-up can be the cause of vibration problems.

Lubricate O-Rings and fasteners when reassembling centrifuge components.
Anti-seize compound should be used on stainless steel fasteners because of their
tendency to gall when used with mating stainless steel parts.

. Follow the recommended torque values shown in the torque chart in the Service
Manual.

Conveyors equipped with carbide tiles should never be set down directly on a
concrete floor. The carbide is very brittle and tile damage could result.

. Monitor items such as drive belts, O-Rings, seals, and vibration isolators.
These items will become brittle with age and deterioration will adversely affect
centrifuge performance.

Replace these items when indicated by inspection.
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5500 HARDWARE INVENTORY

LOCK
TIGHT OR
ITEM NEVER
# POSITION QTY | ALLOY | TYPE STYLE SIZE SEIZE
CONVEYOR
SOCKET 242
1 | ACCELERATOR PLATE 2 SS SET/CUP | HEAD 3/8" X 1" LOCTITE
SOCKET 242
2 | FEED NOZZLES 8 SS HEAD 1/2" X 3/4" LOCTITE
SOCKET NEVER
3 | SPLINE ADAPTER TO BRG. HSG. 8 BLACK HEAD 3/8" X 1" SEIZE
DOWEL
4 | SPLINE ADAPTER 4 PIN 3/8" X 1"
SOCKET NEVER
5 | LIQ BRG HOUSING 12 | BLACK HEAD 3/8" X 1 3/4" SEIZE
SOCKET NEVER
6 | LIQ BRG HSG SEAL COVER 6 ss HEAD 3/8" X 1 1/4" SEISE
SOCKET NEVER
7 | SOLID END BRG HSG 6 SS HEAD 5/16" X 3 3/4" SEIZE
8  SOLID END BRG HSG SEAL COVER (HELD BY ABOVE)
BOWL
SOCKET NEVER
1 | BOWL EXTENTION 12 ss HEAD 3/8" X 1 1/4" SEIZE
SOCKET NEVER
2 | SOLID END HEAD 8 sS HEAD 3/8"X 1 1/4" SEIZE
SOC.FLAT 242
3 | SOLID END HEAD WEAR PLATE 8 ss HEAD 3/8" X 3/4 LOCTITE
SOCKET NEVER
4 | LIQ END HEAD 12 S HEAD 3/8" X 2" SEIZE
SOCKET NEVER
5 | DAM PLATES 12 S HEAD 5/16" X 7/8" SEIZE
SOCKET 242
6 | DISCHARGE PLOWS 28 ss HEAD 3/8" X 3/4" LOCTITE
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PILLOW BLOCK BEARINGS

(BOTH LIQ AND SOLIDS END ARE TYPICAL)

LOCK
TIGHT OR
ITEM NEVER
# POSITION QTY | ALLOY | TYPE STYLE SIZE SEIZE
NEVER
1 | PILLOW BLOCKS TO BASE 8 BLACK HEX HEAD 3/4 X 3" SEIZE
SOC. FLAT NEVER
2 | END COVER 4 BLACK HEAD 3/8" X 1" SEIZE
SOCKET NEVER
3 | HORSE SHOE COVER 12 ss HEAD 3/8" X 1 1/4 SEIZE
NEVER
4 | CASE FLINGER 2 ss SET/CUP 5/16 X 1/2" SEIZE
NEVER
5 | GREASE FLINGER 6 SS SET/CUP 3/8" X 5/8" SEIZE
6 | GREASE ZERT 6 PLATED HEX 1/8" NPT N/A
7 | GREASE RELIEF 1 PLATED HEX 1/8" NPT N/A
GEAR END
SOCKET NEVER
1  GEAR FLANGE 8 BLACK HEAD 3/8" X 1 1/4" SEIZE
SOCKET NEVER
2 GEAR BOX 12 BLACK HEAD 7/16" X 1 3/4" SEIZE
DOWEL
3 GEAR FLANGE TO HEAD 4 PIN 1"
SHEAVE
SOCKET NEVER
1 | SHEAVE 8 BLACK HEAD 3/8" X 1 3/4 SEIZE
DOWEL
2 | SHEAVE TO HEAD 4 PIN 1"
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SUB BASE TO SKID SHOCK MOUNTS

LOCK
TIGHT OR
ITEM NEVER
# POSITION QTY ALLOY TYPE STYLE SIZE SEIZE
1/2" X 1 1/4" FLAT AND LOCK NEVER
1 | SHOCK MOUNT TO SKID (LONG SKID) | 16 SS HEX HEAD WSHR. SEIZE
1/2" X 1 1/4" FLAT AND LOCK NEVER
2 | SHOCK MOUNT TO SKID (STD. SKID) 12 SS HEX HEAD WSHR. SEIZE
SUB BASE TO SHOCK MOUNT
5/8" X 3 1/2" FLAT AND LOCK NEVER
1 | BOLT THROUGH SUB BASE 8 SS HEX HEAD WSHR SEIZE
EXTRA
2 | NUTS UNDER SHOCK MOUNT 8 SS HEAVY 5/8"
BASE TO SUB BASE
5/8" X 4 1/2" FLAT AND LOCK NEVER
1 | BOLTS THROUGH BASE 4 SS HEX HEAD WSHR SEIZE
NEVER
2 | FEED TUBE ARM TO BASE 4 SS HEX HEAD 5/8" X 2" LOCK WSHR SEIZE
SOCKET NEVER
3 | FEED TUBE ARM CAP 6 SS HEAD 3/8" X 1 3/4" SEIZE
3/4" X 1 1/2" FLAT AND LOCK NEVER
4 | EYE BOLT HOLES 4 SS HEX HEAD WSHR SEIZE
CASE TO BASE
5/8" X 1 1/2" FLAT AND LOCK NEVER
1 | BOLTS THROUGH CASE TO BASE 8 SS HEX HEAD WSHR SEIZE
NEVER
2 | TEFLON IN CASE 6 SS HEX HEAD 5/16 X 1" FLAT AND LOCK WSHR SEIZE
3 | COVER SAFETY PIN 1 PLATED HITCH PIN 5/8" X 2
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GEAR GUARD

LOCK
TIGHT OR
ITEM NEVER
# POSITION QTY | ALLOY | TYPE STYLE SIZE SEIZE
NEVER
1 | BOLTS THROUGH GUARD 6 SS HEX HEAD 3/8" X 1" FLAT AND LOCK WSHR SEIZE
NEVER
2 | BACK DRIVE LOCK OUT PLATE 4 SS HEX HEAD 3/8" X 1" FLAT AND LOCK WSHR SEIZE
NEVER
3 | BACK DRIVE LOCK OUT PLATE 4 SS NUT 3/8" NUT SEIZE
BELT GUARD
BOLTS THROUGH GAURD TO SUB NEVER
1 | BASE 6 SS HEX HEAD 3/8" X 1" FLAT AND LOCK WSHR SEIZE
SOCKET NEVER
2 | TORQUE BLOCK 4 BLACK HEAD 3/8" X 2" SEIZE
MD MOTOR TO SUB BASE
MAIN DRIVE MOTOR MOUNT TO SUB NEVER
1 | BASE 4 SS HEX HEAD 5/8" X 2" FLAT AND LOCK WSHR SEIZE
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ELECTRIC BACK DRIVE

BACK DRIVE

LOCK

TIGHT OR
ITEM NEVER
# POSITION QTY | ALLOY | TYPE STYLE SIZE SEIZE
NEVER
1 | FLANGE BRGS. FOR AUTOGARD 4 SS HEX HEAD 1/2" X 3" LOCK WSHR SEIZE
1/2" X 1 3/4" FLAT AND LOCK NEVER
2 | BRG. MOUNT TO BACK DRIVE ARM 4 ss HEX HEAD WSHR SEIZE
1/2" X 1 3/4" FLAT AND LOCK NEVER
3 | BACK DRIVE ARM TO BASE 4 S HEX HEAD WSHR SEIZE
NEVER
4 | GEAR GUARD 7 ss HEX HEAD 3/8" X 1" FLAT AND LOCK WSHR SEIZE
3/8" X 1 1/4" FLAT AND LOCK NEVER
5 | LOCK OUT PLATE 4 SS HEX HEAD WSHR SEIZE
1/2" X 1 3/4" FLAT AND LOCK NEVER
6 | BD MOTOR MOUNT TO SUB BASE 4 SS HEX HEAD WSHR SEIZE

SOCKET 242
7 | AUTOGARD ON SHAFT 1 BLACK | SET/CUP | HEAD 3/8 SET SCREW LOCTITE
MAIN DRIVE

NEVER
1 | BELT GUARD 5 ss HEX HEAD 3/8" X 1" FLAT AND LOCK WSHR SEIZE
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RECOMMENDED CAPSCREW SEATING TORQUE

Follow recommended seating torques when assembling all socket head cap screws.

Nominal Size Recommended Seating Torque
Coarse Thread (Lubricated)*
1/4 75 in Ibs 6.25 ft. Ibs.
5/16 135 Ibs. 11.25 ft. Ibs
3/ 8 240 in Ibs 20 ft. Ibs.
1/2 600 in lbs 50 ft. Ibs
CHART1

(STAINLESS STEEL)

Nominal Size

Recommended Seating Torque

Coarse Thread Coarse Thread
Dry Lubricated*

Plain Plated Plain Plated
1/ 4 150/13 112/9 120/10 90/7.5
5/16 305/25 230/19 245/20.4 185/15.4
3/8 545/45 410/34 435/36 330/27.5
1/ 2 1300/108 970/81 1040/87 775/65
3/ 4 3300/275 3520/293 2640/220

CHART 2

(ALLOY STEEL)
IN. LBS./FT. LBS

* Lubricate with “Never-Seez” or equivalent.
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Flighting Tile Caution
Caution

The Flighting Tiles used on the 5500 conveyor may be the spray-on hard face type or the
sintered tungsten carbide backing tile type.

The backing tile type is comprised of stainless steel backing plate, a sintered tungsten
carbide tile and a copper/silver solder “sandwich” between the two.

Even though the rotating assembly is comprised of 316 S.S., the copper will not
withstand attack by highly corrosive chemicals such as sulfuric and nitric acids.

If the copper/silver solder tile bond is attacked by corrosive chemicals, the result will be
tiles coming loose during centrifuge operation.

To avoid this potentially costly problem, always check any chemicals for compatibility
with copper/silver solder before attempting to introduce them into the centrifuge.
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SECTION 6

PLANETARY GEARBOX AND BACKDRIVE ASSEMBLY
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Hutchison Hayes, L. P.
Model GB-53/GB-100 Planetary Gearbox
Instruction Manual

CONTENTS

Construction
Installation
Operation
Lubrication
Maintenance
Dismantling
Assembly

NogakowdhE

Table 1 Recommended Oil Products
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1. Construction

2.

(1) The reduction gear unit is a two (2) stage planetary system. The first stage
uses two (2) planetary gears and the second stage uses three (3) planets.

(2) All bearings are either ball or cylindrical roller type.

(3) Lip style oil seals are used at the gearbox cover plates where the output and
first stage pinion shafts pass through.
O-Rings are used to seal mating parts which are static with respect to each
other.

(4) Threaded plug openings are provided for oil fill, overflow, and drain.

Installation

(1) The gearbox is designed to operate in the horizontal plane, that is, axially in
line with the model 5500 centrifuge rotating assembly.

(2) The gearbox is driven by means of a gear flange which attaches at the
centrifuge end to the liquids end bowl hub assembly. The gearbox bolts
directly to the other end of the gear flange.

(3) The gear flange must be accurately aligned within .002 inches runout, and
secured correctly to the bow! hub before the gearbox is mounted.

(4) After mounting the gearbox, check runout on the first stage side. If runout
exceeds .005 inches, shims may be required.

Operation

(1) Before running the gearbox, be sure that the unit is filled to the proper level
with lubricating oil.

(2) For recommended lubricating product, see Table 1.

(3) With the fill opening at top dead center, remove the plug from the fill
connection and the uppermost level connection which is located on the cover
plate furthest away from the centrifuge.

Pour oil into the fill port located on top of the casing until it starts to overflow
from the side port.

Plug tightly after filling. Use Teflon tape. The required oil quantity is
approximately one (1) gallon.

(4) On initial operation, check the direction of rotation of the gearbox. It should
be counter-clockwise as you stand at the gearbox end facing the centrifuge.
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(5) If excessive temperature on the casing (above 180 deg. F.) occurs, stop the
centrifuge and check for the cause.

(6) If excessive noise and/or vibration occur suddenly, stop the centrifuge and
check for the cause.

4. Lubrication
(1) Gears are lubricated by oil bath.
(2) Refer to Table 1 for recommended lubricating product.

(3) Never add a different brand of lubricating oil to the existing supply. Mixing
oil must be strictly avoided.

(4) When changing brands, flush gear unit thoroughly before filling.
5. Maintenance

(1) Oil Change Intervals
First, change after 500 hours of operation, then every six (6) months or 2500
operating hours whichever comes first.

(2) Any unusually severe operating conditions such as rapid ambient temperature
fluctuations, or the presence of corrosive gases in the operating area could
affect the life and characteristics of the lubricating product. Contact the
manufacturing company for recommendations to follow.

(3) For extended storage of the GB-53 (30 days or longer) fill the unit with a
corrosion preventive oil and run for a short period after flushing.

(4) Restarting the Unit:
Empty and flush the gearbox. Refill with the correct type and quantity of oil.

(5) Wipe off any spilled oil. Run the unit briefly and check for leaks.
6. Dismantling

We recommend that the gearbox not be dismantled because special handling
procedures are required for maintenance of these units. A clean room
environment and a thorough knowledge of clearances and fits are required. With
the exception of replacement of the first stage pinion bearing and seal, the
gearbox should be returned to its manufacturer for inspection and damage and/or
wear assessment.

An incorrectly reassembled planetary gearbox could cause major damage to the

unit, the centrifuge, and could pose a potentially lethal danger to operating
personnel.
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7. Assembly

(1) Use care to prevent any foreign debris from entering the gearbox.
(2) Secure capscrews using proper torque.

1/ 4-20 Capscrews = 150 in. Ibs.

5/16-18 Capscrews = 305 in. Ibs.

(2) Change O-Ring whenever the gearbox is opened up.
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TABLE 1

RECOMMENDED OIL PRODUCT

ROYAL PURPLE “SYNERGY” GEAR OIL ISO GRADE 150
SAE 90
AGMA GR. 4EP
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HUTCHISON—HAYES INTERNATIONAL, INC.

(713) 4559600 FAX: (713 455-7753 HOUSTCN, TEXAS

TOLERAMCES
UNLESS NOTED OTHERWISE:
ALL DIM'S ARE IN MCHES.
FRACTONAL DIM"S: +1,/864
DECIMAL DlM’S: S 2010

SRR 3005
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P 4760

DODGE SXR
4 BOLT FLANGE BEARING
F4BSXRI31115 (2 REQ'D.)
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HEREIM, MEITHER THIS DOCUMENT MOR THE INFORMATIOW DISCLOSED
HEREIN =HALL BE REFRCOUCED OR TRAMSFERRED TD OTHER DOCUMENTS
OR USED QR DISCLOSED TO OTHERS FOR MANUFACTURING OR FOR ANY
FURFOSE EXCEFT AS SPECIFICALLY AUTHORIZED N WRITING BY
HUTCHISCH—HAYES INTERNATIDNAL, INC.
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REVISIONS REVISIONS DR&W NG. B— 5500 HrokeSmart Gearcase [rev]2
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SECTION 7

PARTS LIST
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PARTS LIST
To order parts contact:

Hutchison Hayes, L. P.
P. O. Box 2965
Houston, Texas 77252

3520 East Belt
Houston, Texas 77015
Tel: (713) 455-9600
Fax: (713) 455 7753
(800) 441 4850
Web site: www.hutch-hayes.com
Email: ewarren@hutch-hayes.com

The parts listed in this section are customer replaceable components, except for
the machined items, which should be ordered from HH.
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5500 BRAKESMART™ CENTRIFUGE BASE UNIT PARTS LIST

Qty. Part # Description
2879 5500 Flange gasket
3 2926 Case hinge washer
1 2989 Solid head wear plate (2 per set)
16 3044 Hinge pin for lid clamp
19 3044P Cotter pin
16 3047 Clamping shoe for case
16 3048 Eyebolt for clamping shoe
17 3049 Nut for clamping shoe
1 3056 Solid end discharge transition
1 3057 Liguid end discharge transition
1 3088 Relief grease fitting
7 3089 Grease fitting
4 3123 Expanding dowel pins for PB
4 3441 Dam plates
2 3710 Warning stickers
1 3994 Feed tube (Heavy Duty)
4 4020 O-ring, feed nozzle
1 4021 O-ring, liquid end seal housing - Inner
2 4022 O-ring, accelerator plate
1 4023 O-ring, solid end seal housing
1 4024 O-ring, liquid end seal housing - Outer
2 4025 O-ring, bowl ext. and liquid head
2 4031 Seal, solid end conv. Bearing Housing
4 4032 Seal, sol. And Liquid Seal Housing.
1 4034 Case cover assy.
1 4036 Rtn. Ring
1 4037 Rtn. Ring
1 4040 Bearing, solid end conv.
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5500 BRAKESMART™ CENTRIFUGE BASE UNIT PARTS LIST
(CONTINUED)

Qty. Part # Description

4041 Bearing, liquid end conv.
4042 Bearing, solid end PB
4043 Bearing, liquid end PB
4050 Solid end bowl hub
4051 Liquid end bowl! hub
4052 Bowl extension

4053 Axial flow conveyor

4054 Solid end conv. Bearing Housing

4055 Liquid end conv. Bearing Housing

4056 Accelerator plate

4057 Feed nozzle with carbide insert
4058 Pillow block
4059 Pillow block cover

4060 Horse shoe cover

4061 Sheave for bowl

4062 Wear inserts plows

4063 Liquid end conv. seal housing
4064 Gear flange

4065 Bowl assembly with liner

4068 Dam plate gasket

4072 Horse shoe cover gear end
4073 Pillow block flinger
4078 Spline adapter

4080 Rtn. Ring for sol. End seal housing

4081 Pillow block spacer

4083 Solid end conv. Seal housing
4084 Case flinger

4091 Base assy.

4098 Nameplate

L e £ T T N e e 1 R e I N T e e I N N (S T S L T I N e e N T I TS PN TS PN




5500 BRAKESMART ™ CENTRIFUGE BASE UNIT PARTS LIST

(CONTINUED)
Qty. Part # Description
1 4100 GB-53 gearbox
1 4779 Teflon wear liner for case
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5500 BRAKE PANEL PARTS LIST

Qty | Hutch Mir PN Description
PN
6 3164 ISOLATOR 1448 (STARTOR RACK)
1 4251 | 6583K42 CURRENT TRANSDUCER
2 4252 | MK33-LI- ISB
EX0/24VDC
1 4633 | 9070T750D1 CONTROL TRANSFOMER P/N
9070T750D1
1 4636 | 9080LBA362106 DISTRIBUTION BLOCK -
P/N9080LBA362106
1 4651 | LC1D8011G6 CONTACTOR - P/ N LC1D8011G6
2 4653 | MK15-RPN-EXO/24 | AMPLYFIER CONTROLLER - MK15-RPN-
VDC EXO/24
1 4666 | TSXSUP1051 POWER SUPPLY - TSXSUP1051
1 4678 | MG24443 MINI 9 PRIM - P/N MG24443
1 4679 | MG17415 MINI 9 SEC - P/N MG17415
1 4716 | ETH 2313 HORN - ETH 2313
1 4792 | TWDXDPPAK4M PLC (TWIDO) TWDLMDA20DRT
1 4785 | TWADAMIZ2HT ANALOG CARD (TWIDO)
1 4943 | LC2D32G7 CONTACTOR
1 4944 | LRD32 OVER LOAD
1 4945 | GV2ME32 MOTOR STARTER
1 4946 | LC1D25G7 CONTACTOR
1 4947 | LRD22 OVERLOAD
1 4948 | GV2ME22 MOTOR STARTER
1 4949 | FAL3615024M BREAKER
4 4950 | CA2KN22G7 RELAY
1 4951 | ATSY48C11Y SOFT START
1 4952 | GOL1K1 PUSH BUTTON
1 4953 | GOL53C3 3 POS SEL SWITCH
1 4954 | GOM1RM3C MUSHROOM RED PUSH
2 4955 | GOL2GR33 START/STOP PUSH BUTTON
4 4956 | GOL3G PILOT LIGHT
2 4957 | GOL3R PILOT LIGHT
1 4958 | KDB-1 DRAIN
1 4959 | EXB203611 N34 EX PROOF ENCLOSURE
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5500 BRAKE PANEL PARTS LIST

(Continued)
Qty | Hutch Mfr PN Description
PN
1 4960 | EXH1A10 HANDLE
1 4961 | 20" X 36" BACK PAN
2 4962 | ABS2SA01MB RELAY
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BRAKESMART™ SKID PARTS LIST

Hutch PN Mfr PN Qty Description
2653  |LPM3046 100 [10-4-16-4C GEXOL ARMORED & SHEATHED
2654  |LPM3006 100 [6-4C +16-4C GEXOL ARMORED & SHEATHED
2860 1 |[MOTOR MOUNT, 20 HP SLIDE BASE
3083 1 |SLIDE BASE MOTOR MT, 60HP 2 BOLT 5500
4013 8 [ISOLATOR, 5500
4019 1 |SHEAVE, DRIVE DUEL SPEED FORMSPRAG 14"
4044 1 |SHEAVE, DUEL SPEED DRIVE BOWL
4120 1 |P/N 40H200 SK TIMING SHEAVE
4123 1 |Q D BUSHING SK X 1-5/8 - SHAFT
4135 2 |FLANGED BEARING # P/N RCJ - 1-3/8
4138  |102700-002 1 |AUTOGARD COUPLING MODEL 406
4141 1 |SHAFT 1-3/8" FOR AUTOGARD MOD 406
4227 1 |BACK DRIVE EXT ARM 1655 (NEWPARK)
4245 1 |NARROW PROFILE SKID, 5500
4246 1 |NARROW PROFILE SUB BASE.5500
4247 1 |5500 NARROW PROFILE GUARD MD
4248 1 |5500 NARROW PROFILE GUARD BD
4687 1 |BELT R3VX670-5
4732 NI5G12YO 2 |PROX SWITCH NI5G12YO
4734  |MB-12 2 |MOUNT BRACKET FOR PROX SWITCH
4748 2 |PROX SWITCH L BRACKET
4755  |14R019X142H4| 1 |60 HP MAIN DRIVE MOTOR
4759  |406-2A 2 |COVER-406-2A
4786 1 [20 HP EX PROOF MOTOR WITH BRAKE
4787 1 |BRAKE SMART PANEL & RACK
4788 1 ['E"2 3/8 QD BUSHING
4789 1 |SF X 1 3/8 BORE QD BUSHING
4790  |60H200 1 [TIMING SHEAVE 60H200
4791  |630-H200 1 [TIMING BELT 630-H200
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SHALL BE REPRODUCED OR TRANSFERRED TO OTHER
DOCUMENTS OR USED OR DISCLOSED TO OTHERS FOR
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SPECIFICALLY AUTHORIZED IN WRITING BY
HUTCHISON-HAYES INTERNATIONAL, INC.
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SECTION 8

ELECTRICAL & WIRING
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Wire size and length for 5500 BrakeSmart™ Skid Unit

Main drive motor 60 HP 100" | 6/4 with 16/4 gexol armored and sheathed 753-C 1 1/4" 753-C 1 1/4"
Back drive motor to J box 3 10/4 with 16/4 gexol armored and sheathed 753-B 1" 753-B 3/4"

J box to panel 100" | 10/4 with 16/4 gexol armored and sheathed 753-B 3/4" 753-B 1"
Vibration and Prox Switches 100" | 16awg 3 pair shielded armored and sheathed 753-B 3/4" 753-B 3/4"

Note: The 5500 Centrifuge and Duster main drive that has 6/4 gexol armored and sheathed without the 16/4 conductors a 753-B-1" gland is used.
Hutchison Hayes uses Hawke type 753 glands
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KILLARK CONTROL PANEL (EXTERNAL)
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CURLEE CONTROL PANEL (EXTERNAL)
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CURLEE CONTROL PANEL (INTERNAL)

Soft Start
Relay #1

Relay #2
Relay #3
Relay #4
Control Power Circuit Breaker
Relay #5

Relay #6
Power Supply
PLC

Ve :

TB-2
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Backdrive Starter Overload
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CONTROL PANEL DEFINITIONS

Transformer

Transformer used to convert 480-volt power to
110-volt power for control systems.

Main Power Circuit Breaker

MPCB used to open the electrical circuit as soon
as current climbs to unsafe levels in the panel.
Used mainly for short circuit protection.

Power Distribution Block

PDB used to make connection of 480-volt
incoming power to all other 480-volt systems in
the panel.

Main Drive Starter

MDS used to control main drive motor (not used
until motor is up to speed then engaged to put
motor across line.)

Back Drive Circuit Breaker

BDCB used to open the electrical circuit as soon
as current climbs to unsafe levels in the
Backdrive circuit. Used mainly for short circuit
protection.

Feed Pump Circuit Breaker

FPCB used to open the electrical circuit as soon
as current climbs to unsafe levels in the Feed
Pump circuit. Used mainly for short circuit
protection.

Feed Pump Starter

FPS used to control the feed pump motor.

Feed Pump Starter Overload

FPSO used to open the electrical circuit as soon
as current climbs to unsafe levels in the Feed
Pump motor circuit.

Backdrive Starter Forward

BSF used to control Backdrive motor when in a
forward direction.

Back Drive Starter Overload

BSO used to open the electrical circuit as soon as
current climbs to unsafe levels in the Backdrive
motor circuit.

Back Drive Starter Reverse

BSR used to control Backdrive motor when in a
reverse direction.

TB-1

Terminal Block 1 used to make connection
between motors and motor control devices.

Current Transducer

Measures torque on the backdrive motor.

TB-2 Terminal Block 2 used to make connection
between field sensors and PLC and/or relays.
ISB#1 Intrinsically Safe Barrier #1 used to isolate and
amplify proximity switch signal for main drive.
ISB #2 Intrinsically Safe Barrier #2 used to isolate and
amplify proximity switch signal for AutoGard.
ISB #3 Intrinsically Safe Barrier #3 used to isoloate and
amplify vibration signal for the accelerometer.
ISB #4 Intrinsically Safe Barrier #4 used to isolate and
amplify the signal from the current transducer.
Power Supply Converts 110-volt power to 24-volt power to be

used in the control panel.
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CONTOL PANEL DEFINITIONS (Continued)

PLC Programmable Logic Controller is a computer-
like control device that reads inputs and
energizes electrical devices called outputs based
on a user programmable memory. The PLC is
responsible for controlling the centrifuge
operation.

Relay #6 Relay #6 is used to turn on/off the Autogard
light. A relay is an electrical switch that allows a
low power to control a higher one. A small
current energizes the relay, which closes a gate
allowing a large current to flow through.

Relay #5 Relay #5 used to turn on/off the Vibration Light.
A relay is an electrical switch that allows a low
power to control a higher one. A small current
energizes the relay, which closes a gate allowing
a large current to flow through.

Control Power Circuit Breaker CPCB is used to open the electrical circuit as
soon as current climbs to unsafe levels in the
Control Power circuit (480-volt primary and 110
volt secondary.)

Relay #4 Relay #4 is used to turn on/off the Alarm Horn.
A relay is an electrical switch that allows a low
power to control a higher one. A small current
energizes the relay, which closes a gate allowing
a large current to flow through.

Relay #3 Relay #3 is used to start/stop the Feed Pump. A
relay is an electrical switch that allows a low
power to control a higher one. A small current
energizes the relay, which closes a gate allowing
a large current to flow through.

Relay #2 Relay #2 is used to start/stop the Backdrive in a
forward direction. A relay is an electrical switch
that allows a low power to control a higher one.
A small current energizes the relay, which closes
a gate allowing a large current to flow through.

Relay #1 Relay #1 is used to start/stop the Backdrive in a
reverse direction. A relay is an electrical switch
that allows a low power to control a higher one.
A small current energizes the relay, which closes
a gate allowing a large current to flow through.

Soft Start Soft start is an electronic device that regulates
the maximum main drive current during start-up.
Once the main drive reaches operating speed, the
soft start is taken off line.
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SECTION 9

TROUBLE SHOOTING
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TROUBLE SHOOTING

THE HUTCHISON HAYES BRAKESMART™ SYSTEM CONTROL
PANEL IS EQUIPPED WITH FAULT LIGHTS. SHOULD YOU
ENCOUNTER A PROBLEM, THE FAULT LIGHTS ARE THE
FIRST INDICATION OF WHAT THE PROBLEM MIGHT BE.
ONCE A FAULT LIGHT IS ACTIVATED, THE RESET BUTTON ON
THE FRONT OF THE CONTROL PANEL WILL HAVE TO BE
PRESSED. ONCE WILL SILENCE THE HORN AND THE SECOND
TIME WILL CLEAR THE FAULT. AFTER A FAULT HAS
OCCURRED, APPROPRIATE ADJUSTMENTS SHOULD BE MADE
TO PREVENT IT FROM REOCCURRING.
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Centrifuge Trouble Shooting

BEFORE PERFORMING ANY REMEDIES FOLLOW THE PROPER
LOCK-OUT, TAG-OUT PROCEDURES

Problem

Possible Cause

Remedy

Unit will not start

No power

Blown fuses

Drive starter

Soft start drive failure
Overheated Drive

Autogard tripped

Check source

Replace & trace cause
Repair or replace

Repair or replace

Cool, restart, trace problem

Reset fault light, reset
Autogard.

Centrifuge shuts down

Blown fuse

Overload relays tripped
Overheated drive motor
Vibration switch tripped

Torque control switch tripped

Replace, trace cause
Reset

Cool, trace cause
Reset, trace cause

Reset, trace cause

Excessive Vibration

Isolators improperly secured
Flexible piping not used at
machine connections

Conveyor flights plugged
with solids

Conveyor dead chamber
filled with product

Loose fasteners or
components

Gearbox misaligned

Pillow block or conveyor
bearings damaged

Check and tighten any loose
bolts.

Repipe

Flush or clean as required
Remove feed tube & flush
conveyor with high pressure

Tighten

Recheck runout

Install new bearings.
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Problem

Possible Cause

Remedy

Poor separation

Solids too wet

Solids discharge too dry

Incorrect Pond Depth
Feed rate too high
Feed viscosity too high

Conveyor speed too fast
G-force too low

Pond depth too high
Feed rate too high

Conveyor speed too slow
Pond depth too low

Change setting
Repair or replace

Lower diferential speed
Increase G-force
Lower pond depth
Lower feed rate

Increase conveyor speed
Increase pond depth
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ELEVATIONS, DIMENSIONS & WEIGHTS
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Components Weights & Measures

Description Weight Ibs.
5500 components
5500 Variable Speed Skid Unit 8200
5500 Brake Smart Skid Unit 8300
5500 QOil Field Skid Unit 8200
5500 Hyd. Back Drive Unit 10400
5500 Full Hyd. Unit 12,800
5500 Base Unit 5,100
5500 Case and Cover 1,000
5500 Rotating Assembly (no g.b.) 2,000
5500 Bowl Assembly Complete (no conv.) 1250
5500 Conveyor Assembly Complete 750
GB 53 Gearbox 250
5500 Brake Panel 1100
VFED Control Panel 1,400
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Recommended Spare Parts List for Two (2) Years Service
For the 5500 BrakeSmart™ Centrifuge

HH Part | Quantity Description Item Op Spares
2 Years
04043 1 Pillow BIk. Bearing, Front (101) 4
04042 1 Pillow BIk. Bearing, Rear (100) 4
04041 2 Conveyor Bearing, Front (103) 8
04040 1 Conveyor Bearing, Rear (102) 4
04032 2 Oil Seal, Solids End (200) 8
04030 1 Oil Seal, Drivesheave (203) 4
04032 2 Oil Seal, Liquids End (204) 4
04068 4 Gasket, Plate Dam (207) 16
04025 1 O-Ring, Bowl Extension (301) 6
04031 2 Oil Seal, Retainer Tube (201) 6
04024 1 0O-Ring, Conveyor Liquid End (305) 6
04025 1 O-Ring, Bowl Liquid End (304) 6
04022 2 0O-Ring, Accelerator Plate (24D) 6
04023 1 O-Ring, Solids End Seal (300) 4
Housing
04020 4 O-Ring, Feed Nozzle (303) 8
*04057 4 Feed Nozzle (27) 8
*04062 4 Wear Insert/Scraper Assembly (29) 8
04687 1 Belt R3VX670-5 2
04013 6 Vibration Isolators 12
02879 1 Case Seal 1655 (5500) New 2
Style 2
02989 1 Wear Plate, 5500 Solid Bowl 2
Hub
03047 4 Clamping Shoe for 1655 Case 6
Hinge
03048 4 Eyebolt for 1655 Case Hinge 6
03049 4 Nut for 1655 Hinge Bolt 6
04691 1 4 Bolt 2" Flange Bearing 1

*Indicates Custom Part Available from HH Only
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Storage of HH Centrifuge

Recommended indoor storage and rust prevention procedures for new horizontal
decanting centrifuges (long-term storage implies periods in excess of three (3) months
idle time.)

Note:
It is the responsibility of the owner to protect and maintain the equipment after
shipment from HH.

If the centrifuge is not to be installed immediately after shipment, the unit should be
left in the original factory packaging.

Centrifuge Assembly:

1.

2.

All accessible openings are closed with tape, overwrap, plugs, etc., for protection.
Nameplates are covered with tape.

Electrical devices such as the junction box, vibration shutdown switch, micro-
switches, conduit boxes, etc., are wrapped with overwrap* and protective tape.
*Qverwrap refers to any self-adherent, grease, oil and waterproof material which can
be molded around component parts.

The grease lubricated pillow block bearings are filled with the specified grease at the
factory prior to shipment.

The planetary gearbox is filled with the specified lube oil at the factory prior to
shipment.

The fluid coupling (located at the main drive motor output shaft) is filled with the
specified oil at the factory.

Guidelines for Long Term Storage

1. The centrifuge should be stored in a building with a minimum temperature of 50° F.
(10° C.). The storage area should be a clean, dry place free from excessive vibration,
high humidity, dust, or corrosive fumes.

2.

3.

The unit should be tagged with instructions for startup after an extended period of
storage.

Any loose parts should be boxed with rust inhibitor paper. No paper should be placed
on the base of the box and machined unpainted surfaces should be coated with a rust
preventive product.

The centrifuge assembly should be placed on a sturdy wooden platform. The
platform boards should be spaced with 1/ 4" gap between the boards.
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5. A protective waterproof shroud should cover the entire centrifuge assembly, top and
four (4) sides.

Storage Maintenance

1. The centrifuge rotating assembly should be rotated by hand at least six (6) times
every three (3) months.

2. Leave the sealed openings on the equipment closed.
3. Touch-up any damaged paint surfaces.
4. Do not paint rotating parts or threaded surfaces.

5. Motors should have their shafts rotated every three (3) months in order to keep the
bearings lubricated and prevent rusting.

Coatings & Oils
At regular intervals during equipment storage, all exposed-machined surfaces unpainted
steel parts, shafts, pipe fittings, etc., should be examined for signs of rust, pitting, and

moisture.

These parts should be thoroughly cleaned and coated with the appropriate medium listed
below:

1. Molykote Metal Protector (Dow Corning)

A wax type rust preventative, which may be sprayed, brushed, or dipped onto bare steel
parts. This product dries to a hard, dry film, which is almost invisible.

For long storage periods, or shipment overseas, an overwrap must be used.
2. Rust Veto 342 (Houghton Co.)
A soft amber colored material leaving a transparent, dry plastic film on the coated part.

Applied by brushing, dipping or spraying, it is used for maximum heavy-duty protection
on interior or exterior surfaces with or without a covering.

Before using the treated part, remove rust veto with solvent.
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3. Rust Veto 377 (Houghton Co.)

A light, polar type water-displacing oil. It is used on metal parts stored indoors. It can be
sprayed on intricate parts and bearings.

Long-term storage requires an overwrap. Removal from the treated part is not required
before use.

An equivalent is “Antirust #77” WD Oil by International Chemical.

4. Rust Veto Concentrate (Houghton Co.)

A rust preventive that is mixed in one (1) part with nine (9) parts lubricating oil, or
hydraulic oil, etc. It is circulated through gearboxes and hydraulic systems and then
drained before shipment. It is compatible with most hydraulic oils and removal is not
required before use.

5. Ferrocote 346 (Quaker Chemical Co.)

A heavy oil which leaves a soft, paste like film on the part surface. Used for outdoor
storage, it must be used with overwrap. The treated part must have this coating removed

with solvent before use.

Contact each Manufacturer as required to determine if the rust preventives are
compatible with the type of oil you are using.
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VENDOR DATA
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Index of Vendor Supplied Data
Operating Instructions and Service Manuals
(Refer to this Section before servicing equipment)

Auto Guard 04038
Baldor Motors & Drives

Main Drive Electric Motor 04755
60 HP 1750 RPM (Mfr. Varies)

Back Drive 04139
High Temp Shutdown Switch (OPTIONAL)

At front & rear pillow block housings
“United Electric Controls Co.”

Model B-121-120-2000-m201

Explosion Proof

Open contact with temp. rise to 220 Deg. F.
(MFGR. MAY VARY)
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Installation and Opertion Manual
Autogard Torque Limiter
400 Series

(28A) Pawl (29) Strut Ring

. (8A) Cage Plate
(28B) Pawl Spring

(11A) Adjusting Nut

(2B) Thrust Washers
{10A) Torque Spring
(4J) Tape Bearing Journal
(8) Calibration Spacer
(2A) Thrust Bearing (1) Hub
(20A) Socket Head {11B) Set Screws
Cap Scraws
(5B) Inner Strut Balls
(4) Adaptor

(5A) Outer Drive Balls

(3A) Drive Plate
(7) Slide Plate

OPERATION:

The Autogard 400 Series torque limiters disengage the drive completely on overload in both
directions of rotation. After disengagement the drive is running free, which permits high-

speed operation (at or above normal motor speeds). A shut down switch must be
incorporated, as the unit is not designated to run continuously disengaged.
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MODEL 406

PRIOR TO INSTALLATION

1. Mounting Sprocket or Sheave.
A. Mounting with tapered bushing. (Taper-lock, Q.D., etc.)

A sprocket, sheave, or timing belt pulley may be mounted directly on Model 401
by using a tapered bushing. Select a sprocket or sheave to fit “M” dia. Of the
Autogard (Table 1.) No key is used with the bushing when mounting on the
torque limiter. Thoroughly clean all grease and oil from “M” dia. With solvent
prior to mounting the bushing. Be certain that the bushing is properly mounted
and tightened according to the instructions accompanying each bushing.
CAUTION: It is possible to overtighten the bushing capscrews to an extent that
will deform the adapter (4) and prevent its free rotation on the hub (1). Make sure
that the adapter and bushing assembly is free to rotate on the hub after the bushing
is fully tightened. To check this, the adjusting nut (11) must be backed off to
release all pressure from the spring (10). Re-tighten adjusting nut to original
position after free-rotation check is completed.

B. A sprocket sheave, etc., may also be mounted on Model 401 by bolting. The
adapter (4) must be removed for drilling and tapping the mounting holes (Table 1)
if they were not ordered with the unit. See Disassembly Procedure.
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Table 1

Size | No. of Bolt Dimensions -Inches M
Bolts Size Dia.
Max. Bolt Depth | Bolt Circle | Sprocket Bore
in Adapter Dia.
1 6 #8-32 25 1.750 1.376/1.378 1.375
2 6 #10-24 31 2.500 2.126/2.128 2.125
3 6 1/4x20 | .38 3.375 2.876/2.878 2.875
4 6 5/16x18 | .50 4.125 3.5015/3.5035 3.500
5 6 3/8x16 .62 5.687 5.0015//5.0035 | 5.000

Attach sprocket, sheave, etc., onto adapter prior to reassembly. Use bolts of a length that
provides no more engagement in the adapter (4) than the maximum shown in Table 1.
Make sure there are no protrusions inside the adapter, which might interfere with the hub.
The unit may then be reassembled per instructions.

2. Mounting Sprocket or Sheave on Models 402 and 409.

3. Proper Spring
Check to see that the correct number of springs is being used to release torque (Table
4). DO NOT TIGHTEN THE SPRINGS BEYOND ITS MINIMUM OPERATING
LENGTH (with the torque limiter engaged) or the springs will not allow sufficient
movement of the slide plate to let the balls leave their seats during an overload.
Damage to the machinery or to the Autogard will result.

4. Lubrication
The needle bearing, spline surfaces, plate faces and balls have the proper type and
amount of lubricant applied during the assembly at the factory. No further lubrication
should be required at initial installation.

MOUNTING TORQUE LIMITER ON SHAFT
MODEL 406

Mount the torque limiter hubs on the shafts in the same manner as described. For
coupling units, Model 406, mount the torque limiter assembly on one of the shafts and
the coupling hub, part 15, 16 or 18 on the other shaft. Bring the shafts together and align
the coupling carefully, checking with a dial indicator. For optimum life, maintain
alignment within the limits shown in Table 3.
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Table 3

Model Size Allowable Angular Allowable Gap between
Misalignment Parallel Hub & Adapter
Misalignment
403* 1-5 0 0 Min. Max.
404 1-5 0 0
405 1-5 .5 deg 0
406 1 .005” .08” .16~
2 .008” .80” .16~
3 .010” .08” .25”
4 .10 deg. 013" .08” .25”
5 017 127 31”
6 .020” 12”7 31”7
7 .028” .20” .39”
TORQUE ADJUSTMENT DATA
Table 4
Standard Torque Adjustment Y - Inches | Clearance | Movement to
Spring CA disengage
Size In. X
Spring Assembly Torque Min ‘
Range Allowable
Qty | Positions Lb. In. |
1 8 Outer 100-250 .075 None .059
6 Outer 75-188 075 Required
4 Outer 50-125 075
2 Outer 25-63 075
2 8 Outer 400-2,000 .20 None 112
6 Outer 300-1,500 .20 Required
4 Outer 200-1,000 .20
3 6 Inner & Outer | 1,700-6,000 .20 None 137
6 Outer 1,200-3,000 .20 Required
4 Outer 800-2,100 .20
3 Outer 600-1,600 .20
4 8 Inner &Outer | 2,500-10,000 | .20 None 137
8 Outer 2,000-6,800 .20 Required
6 Outer 1,500-5,100 .20
4 Outer 1,000-3,400 .20
5 8 Inner &Outer | 8,000-22500 | .40 None 173
8 Outer 6,000-17,000 | .40 Required
6 Outer 4,500-12,750 | .40
4 Outer 3,000-8,500 40
6 8 Spring Stacks | 12,000-50,000 | 1.05 3/8 210
6 Spring Stacks | 9,000-37,500 | 1.05
4 Spring Stacks | 6,000-25,000 | 1.05
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INITIAL STARTUP

Prior to startup, examine torque limiter to make sure it is fully engaged with the balls
seated correctly in both plates.

Obtain initial torque setting by one of the following methods:

A. The setting as furnished will be within + 10% of the torque value specified on the
order. If the factory adjustment has been altered during assembly procedure, be sure to
reposition the adjusting nut in its original location as measured during the first step of the
disassembly procedure. Secure nut in place with setscrews.

B. Torque limiter to be set at job site Sizes 1 through 5.

1. Setting by trial adjustments:

Start up the drive at minimum torque setting. If the torque limiter disengages before the
normal operating load level is reached, progressively tighten the adjusting nut until the
drive will start and operate under normal load without tripping.

Starting torque is usually the highest torque that the torque limiter must transmit, but
occasionally the torque limiter must be set to accommodate higher peak operating
torques.

After desired torque setting is obtained, secure adjusting nut with setscrews.

2. Setting to an established specified torque:

An appropriate setting can be made from a Torque Adjustment Chart furnished with the
torque limiter if requested at the time of order.

> calibration
Spring Configuration ~ Spacer
Sizes 1 - 5 inclusive

Clearance
Y Required

for

adjustment

S
@]
>

positioning spacer

Size 6 & Larger
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CALIBRATION SPACERS

The torque limiter is shipped from the factory either with the torque setting pre-adjusted
as specified at the time of the order, or furnished unset for adjustment at the time of
installation.

All units are supplied with minimum spacer only to prevent from locking up (unless
required otherwise by customer.)

TORQUE ADJUSTMENT
SIZE 6 AND LARGER

To facilitate adjustment under the high loads, these larger units use a number of adjusting
bolts. See Fig 12.

When building, assemble all components as Fig. 12, but omit the adjustment spacer. Be
careful to stack the disc springs correctly. This is generally as shown in Fig 12, but
reference should be made to the assembly drawing as the number and method of stacking
can vary.

Assemble the pillars (10B), springs (10A, washers (10C) and adjustment bolts (10E) into
the adjusting nut (11A), and lightly tighten the bolts, so that as the adjusting nut is
tightened, the hexagon engages with the groove in the slide plate.

Tighten the adjusting nut as far as possible, using the bolts to equalize the length of each
spring stacks, so that all pillars are engaged with the groove on the slide plate.

To increase the torque, tighten each bolt by an equal amount, but not enough to disengage
the hexagons from the slide plate. One or two turns of the bolt are normally a convenient
amount. Then tighten the adjusting nut without using excessive force. Shortening of the
spring stack is by means of the bolts, not by the nut. Continue with this procedure of
alternately tightening bolts and adjusting nut until the correct spring length is achieved,
then slacken the bolts. THE UNIT WILL NOT OPERATE CORRECTLY UNTIL THIS
IS DONE.

When the correct torque setting is achieved, remove the pillar bolts completely, replace
the adjustment spacer, and retighten the bolts. There must be a gap between the thick
washer and the bolts. There must be a gap between the thick washers and the adjusting
nut. Lock the adjusting nut with the setscrews.

NOTE
IT ISESSENTIAL THAT ANY SET OF SPRINGS IS NOT USED ABOVE ITS
CORRECT RANGE. IF THE SPRINGS ARE OVER-TIGHTENED, THE BALLS
WILL BE PREVENTED FROM ROLLING FROM THE SEATINGS, IF SLACKENED
TOO FAR, SO THAT A POSITIVE LOAD IS NOT APPLIED TO THE BALLS AT
ALL TIMES. IT IS POSSIBLE THAT ONE OR MORE BALLS MAY REMAIN IN
THEIR SEATINGS DURING TRIPPING. IN BOTH CASES IT IS PROBABLE THAT
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DAMAGE WILL OCCUR TO THE MACHINERY OR TO THE AUTOGARD
TORQUE LIMITER.

RESETTING PROCEDURE

1. Shut down the drive.

2. Investigate and remove the cause of overload or jam.

3. Reset.
This is achieved either by reversing the driving side of the drive or by taking the
driven side forward.

Note that these units will trip at an accurate torque setting in both directions. Re-
engaging must, therefore, be carried out at a speed slow enough to allow the unit to
fully re-engage and then accelerate the mass of the driven machine.

If this is attempted at too high a speed (e.g. by direction-line starting) the set torque of
the unit can be exceeded, causing tripping in the opposite direction.

The limiting re-engaging speed depends on factors such as the inertia of the driven
plant, elasticity of the drive, and the torque setting of the Autogard, so it is not
possible to give exact limiting re-engaging speeds. However, as a guide for most
applications it should be under rather than over 100 RPM. Many drives incorporate a
jogging facility, which can be used for re-engaging.

DISASSEMBLY PROCEDURE

1. Measure and make note of the position of the adjusting nut on the hub before
proceeding with disassembly.

2. With spring end up, loosen the setscrews and remove the adjusting nut, spring,
spacer, limit switch plate, slide plate and drive balls.

3. Carefully work drive plate over spline so as not to damage bearing material on 1.D. of
drive plate.

4. Clean all parts thoroughly and inspect the bearing surfaces. Carefully blend out any
scratches.

5. Reassemble

MAINTENANCE

The frequency of maintenance will depend on the operating environment and number of
trips, but once every 2,000 operating hours should be adequate in most applications.
Proceed as follows:

If requested a grease fitting is located at either the end of the hub or the outer diameter of
the adapter. Apply good quality lithium grease to all grease points. A general inspection
of the unit should also be performed at this time, checking that all fasteners are tight, etc.

For unusual conditions, such as a very high RPM, high ambient temperatures, high
vibration or dirty environment, more frequent or special maintenance may be required.
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It is good practice when other equipment in the drive train is down for service to make a
general inspection of the torque limiter. Check for tightness of the torque limiter on its
shaft, tightness of the sprocket, etc., and check for appearance of adequate lubrication.
This may be done by backing off the adjusting nut and separating the plate set to permit
viewing the interior components. If there is any indication that further servicing may be
desirable, the torque limiter should be disassembled and inspected as described above
under DISASSEMBLY PROCEDURE.

NOTE: If, after the drive has been in operation for some time and the torque limiter
suddenly starts disengaging for no apparent reason, check to see whether something in
the drive train or driven machine, such as normal wear, a bad bearing, damaged sprocket,
misalignment, change in machine duty, etc., may be the cause of the problem.

A visual inspection of the drive and slide plate is then recommended. Follow
disassembly procedure above. Note that although a ball path between the ball seats
should normally be visible, excessive wear on the seats themselves may require
replacement of the drive plate.

Reassemble and follow INITIAL STARTUP procedure.

BUILDING PROCEDURE

If the components being used are not new, they should be inspected for accidental
damage or wear. Particular attention should be paid to bearing surfaces. Any slight
damage marks should be carefully blended out.

Any components showing substantial damage or wear should be replaced.

GREASE

Use good quality grease. Units operating in conditions of high or low temperatures may
require the appropriate special grease.
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View from Drive Plate to Cage Plate
Figure 10

NOTE POSITION
OF SPLITS

STOP PIN
NOTE POSITION
OF SPLITS

REFER TO FIGURES 10 AND 11
TO ASSIST THE FOLLOWING PROCEDURE:

A.

B.

Check the hub thread by running the adjusting nut (11A) down its full length on the
hub.

Grease the needle bearing (2) and assemble onto the hub in this order:

1. Thrust washer (2B)

2. Needle bearing (2A)

3. The second thrust washer (2B)

Assemble the strut ring (29A) onto the hub, with the flat face against the thrust
bearing. Check that it can rotate freely.

. Drive plate/pawl sub-assembly.

Lightly oil the pawls and pawl springs (28A and 28B) and assemble into the drive
plate (3).

Check that the pawls can move freely. It must be possible to push them into the drive
plate flush with the surface and they must move easily from that position due to the
spring pressure.

Additional Notes for SR units.

If the pawl locating pins (28C) are not already in place, they should now be carefully
fitted after removal of the pawls and springs. Note, the pins must be positioned with
the seam away from the pawl, see Fig. 10 (28C). Re-assemble pawls and springs and
check that they still have free movement.

Assemble the drive plate onto the strut ring.

Lightly grease the bearing surface of the hub and assemble the tape thrust bearing
(4K) against the flange. If tape journal bearing (4J) is included, carefully position in
the bore of the adapter (4), and assemble onto the hub. Make sure the tape bearing
stays in position during this assembly and check that the adapter can then turn freely
on the hub.

109



Connect the adapter to the drive plate with capscrews (20A) and roll pins (7B).
Check that the drive plate/adapter assembly can rotate freely on the hub.

H. Onsize 1 and 2 SR units, assemble the cage plate spring (6B) onto the hub, ensuring
that it is housed in the counterbore in the strut ring, and that the coils are not
intertwined. On size 3 and larger, a bayonet type of cage plate retention is used. The
cage plate is placed in the slide plate with the stop pin notch 90° to the proper
location. The stop pin (7B) should now be installed per Fig. 10. (Note position of
splits in rollpins.)

I.  Check that the stop pin (7B) is correctly positioned in the slide plate (7) and is not
loose or damaged. It should lie flush with the top of the flange of the slide plate.

Size 1 uses a single pin, all other sizes use double pins, see Fig. 10.

Place the slide plate (7) on the bench with the flange and ball seat face upwards.
Lightly grease the cage plate (6A) and place it on the slide plate with the shallow
recess in the bore upwards.

The correct angular positioning of this plate relative to the ball seats and pins is most
important, see Fig 10. The cage plate holes must be directly over the ball seatings,
and the stop pin (7B) in the slide plate must be central in the cage plate cutout.
Ensure that the plate is not 180 degrees out of position — the stop pin must be
centrally positioned in the wider slot.

J. Insert some grease into each of the cage plate holes, and place drive balls (5A) and
strut balls (5B) in these holes. There should be sufficient grease to hold these balls in
position when the assembly is inverted.

K. Insert springs (10A) into the adjusting nut (11A). Some grease in the holes will help
hold these positions for the next stages of assembly.

L. Carefully holding the cage plate in position, invert the slide plate, and pass it over the
hub thread to engage with the splines on the hub. As soon as the splines are engaged,
rotate the drive plate until the pawls are symmetrically facing the cutout in the slide
plate flange. Then push the slide plate fully home, holding the cage plate until the
last possible moment.

The drive balls should now be engaged with the seatings in the drive plate, and the
pawls pushed almost completely into the drive plate by the flange on the slide plate.

There should be a small gap, about 0.010 inches (0.25mm) between the slide plate
flange and the drive plate.

M. Hold the slide plate in this position against the cage plate spring pressure, and screw
the nut/spring assembly onto the hub until the springs are against the slide plate with a
positive pressure — more than the cage plate spring load so that the slide plate is held in
position.
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Figure 11
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SIZE 6 AND LARGER. (See Fig. 12)

These units differ from the smaller sizes in three respects, and the assembly procedure is
as for the smaller units apart from these features.

1. The tape bearings in the adapter are replaced by a ball bearing.

2. The torque springs are guided on pillars instead of being housed in the adjusting nut.
Disc springs are normally used on these sizes.

3. See notes on Torque Adjustment regarding assembly of the spring System on these

larger units.
Figure 12
Pillar
Slide Plate .
Spring
ADJUSTMENT
SPACER
- (Pillar)
——- — F———"‘Adjusting Bolt
E Washer

Adjusting Nut
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TURCK
Inductive Sensors - Barrels

H and EH Barrel Barrel, Mgtal Miniature with Potted-In Cable
i Smooth picoprox

2-Wire DC, Requires Remote Amplifier
5-30 VDC

ariable Resistance Output, NAMUR (EN 50227)

&
o, o = bo""\
Folr=d &/ T & 9 é’
$/ &) /& /% /& LN &
TS5/ 85/ 88/ 55 &85 §
-3 3 i
S/ 8/ 885/ E/&/E/5/EF/SE/EF =
Part Number &/EE/$5)S/ /S )/ S E/TS)EE Q
i 1.0 4.0 SS 1 A 0 5000 L] <1 51003040
of| 15|65 |ss|2|afjofswo] « | a2
L] 1.5 8.0 |CPB| 6 A 0 5000 . =1
20 | 8.0 |cea| 7| a]o]s00| « | @ $1021500
A 30 | 65 |ss|3]alo]swo| « | =
s eneskv JoradE | o | 1.5 | 65 [ss|[a|Aa]o|s000]| o | 2 51004600
<EHBISKYL - R% 3.0 | 65 |ss|s]alo]s0]| « | = 51004700

* Factory Mutual approval applies only when used with Factory Mutual approved switching amplifiers.

Note: YO and Y1 units have identical electrical properties. See Section A for differences in European approvals.

ACCESSORIES

Accessories and mounting devices can be found in Section J.
Remote Amplifier required. Consult TURCK multimodul or Automation
Controls catalog

CABLE/CONDUCTOR

Cable: PVC Jacket; 2 meter standard length
Copper Conductor: EHO04: 26 AWG
(PVC insulated) EH6.5.HO8: 24-AWG

MATERIAL

Barrel: Stainless Steel
Locknuts/Lockwashers:  Stainless Steel

Sensing Face/End Cap:  PA 12-GF30 / Trogamid T Plastic

C189 TURCK Inc. 3000 Campus Drive Minneapolis, MN 55441 Application Support: 1-800-544-PROX  Fax: (763} 553-0708 www._turck.com
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TURCK
Inductive Sensors - Barrels

530 VDC

Variable Resistance Output, NAMUR (EN 50227) &

Sensor Selection
\.“é;u
o /58 &8 § WA
F/88) S8/ &)/ 5 /es Sps) 4
jgof 2/ 5/ &/ &/ S/ES S S
< o < = = &

Part Number §[ES)ES) ) ) S/ [FE/TS)EE) 9
‘BiZLGIZY0 L . 2 | 1z [ees| 1 [ A | o |s000| « | s T1005400
B 2-G12EY0X o 2 12 {ce | 1 A 1 | 5000 | e <1 14010000
Bi-5-G1B-Y0 o | e 5 18 |cee| 3 A 0 [ 1000 e <1 T1006000
[ Bi5-G18-YOX - C ADE /}:gwﬁ == 18 CPB 3 A 1 1000 . <1 T4015000
“Bi10-G30-YD % ° 10 30 | cpe 5 A 0 500 . <1 71006200
B110-630-YOX i 10 | 30 |ces| s A 1 | 500 | e <1 T4020000

~i-Ga7-Y1 o 20 | a7 |[ce | 7 A 0 | 200 | e <1 ML006800

~G47-YIX. o 20 | 47 |ces | 7 A 1 | 200 . <1 M1020200
Ni- 5-G12-Y0 P 5 12 || 2 A 0 |2000] e <1 T1005500
Ni‘“5-G12-YOX . - 5 12 |ces | 2 A 1 | 2000 | e <1 4010100
NilD-GIB-YD © - [ o 10 18 |ces | 4 A 0o | s00 | « <1 T1006100
NFTO=GI8=YOX-oH T 10 18 |ces | 2 A 1 | s00 | e <1 4015100
WNi25-630¥0 .o 15 | 30 |ce| 6 A 0 | 200 | e <1 T1006300
Ni15-630-Y0X . % 15 | 3 |[cee| 6 A 1 | 200 | e <1 4020100
‘NiZ5-G47-YL 25 | a7 |cpe | 8 A 0 | 150 | e <1 M1006900

_EG12- . 2 2 s a A | 1 |[s000] e <1 T4012000

* Factory Mutual approval applies only when used with Factory Mutual approved switching amplifiers.
Note: YO and Y1 units have identical electrical properties. See Section A for differences in European approvals.

Cable/Conductor

Cable: PVC Jacket; 2 meter standard length
Copper Conductor: G12.24 AWG
(PVCinsulated):  G18/G30/G47

MATERIAL ACCESSORIES

Barrel/Locknuts: CPS = Chrome Plated Brass

55 = Stainless Steel

Accessories and mounting devices can be found in
Section 1

Sensing Face:  PA 12-GF30 Plastic Remote Amplifier required. Consult TURCK
End Cap: G12/G18/G30:PUR Plastic multimodul or Automation Control catalog
C193 TURCK Inc. 3000 Campus Drive Minneapolis, MN 55441 Application Support: 1-800-544-PROX  Fax: (763) 553-0708 www.turck.com
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AC and DL Motoys
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MOTORS AND DRIVES

Integral Horsepower
AC Induction Motors
ODP, WPI, WPII Enclosure
TEFC Enclosure
Explosion Proof

Installation & Operating Manual

Ti0z MN400D

116



Table of Contents

Section 1

EeniSral Il O e e e s ey P R B

Cverview . ... ..

e B R R e e o R e e e
AT AT POTRERAN im0 SR O R ST 0SS L, U, B M T
PN o . ot b O 3 B e L T L T L T i T T PR, e,
BRI, s o s e R T R R R e L R

Sectlon 2

Installation & OPeration . ... . . e e e e e e
I e e T P S N S S T s e

T T T TP —

FAounting

R o O T T R AL B, T AL
Brmemetinn e BORINT Joih i w st e e e i A i v e i
PEREEEEIRBEON Sswn oo oo o, o Bt o s 8 e 8 i, S0 8 g £ 000, 8
EEMAUIFEDDS &onmy ot e e L R S L S T S R A R R
AT POWAD e e e e e e
R R R T oo e i T ST e T e e
e g T I N U R L S
~ei ey N o SNBSS e e e e

Section 3

Maintenance & Troubleshooting . . ... .. .l
UL PR REDIRINE wooon s o i mmm i o ot s S R 8T 5 B AT
Loricatian & Boaringsa s «es isis i e i scinmmei e i Gl B s i
TR O Eil e o S e B B i e B B

L T e L e e s

Lubricaticn Procedre .. e e e e e

ALCESSONBS - ...

TE UM E BTG CIIBEN .- - soucns amsmsarm oneviomgm o yomso spimsn s agms it s pegm s gty

141
1-1
1-1
1-2
14
1-4
1
1-4
2-1
i
2-1
2-1

22

2.3
2-2
22
24
2-4
2.4

31
3-1
3-1
3-1
3-1
33
3-4
3-5

MANA400

Table of Contents i

117



Section 1
General Information

Overvi

ew This manual containg gensral procedures that apply to Baldor \dotor products. Be sure to read #nd
understand the Safaty Notice statements in tais manual. For your protsction, do nat install, opsrats or
attempt to verlorm maintenance proceduUres Until you Understand tne Warming and Caution stafemesnts. A
Warning statement indicates a possible unsafe condition that can cause harm to personne . A Caution
slalemenl indicales a condilion thal ca1 cause damags lo squipmen..

Important: This instruction manual is not intended tg include a camprehensive listing of all datails for all

procedures required for installation, aperation and meintenance. This manual describes general
guidelines that apply to most of the motor products shipped by Baldor. I you have a guestion
about a procedure or are uncartain about any detail, Do Not Proceed. Please contact your Baldor
distributor for mora information or clarification.

Before you instal, operale or perform maintenance, become familiar with the following:
. NCMA Publication MG-2, Safety Standard far Construstion and guide
for Selection, Ins.allalion and Use of Eleclr ¢ Molore and Geneo.ors,
. The Mational Electrical Code
. Local codes and Practices

Limnited Wanranty

Baldor Electric motars are warranted for a period of one (1] year, from Jdete of shipment from the factary or factory
warehcuse against dafects in material and waremanship. To allow for stoc<ing andfor fabrication pericd and ta
provide one year of actual service, the warranty period is extended for an additional peried of six {8) morths fara
total of eighteen {18) nionths frorn the original date of shipmem froni the faztory or factory warehause stock. 1h ho
zase will the warranty penaod be extended tor a lenger perod, Balder extends this imited wamanty to each buyer
of tne electic mator for the purpose of resale and to the original purchaser for use,

Baldor will, al Its aptlon repalr or replace @ motor which falls dug to defects In materlal or wotkmanshlp durlhg the

warranty period if;

a.  lhe purchaser presenls the defzolive molor al or ships il orspaid Lo, the Baldor plant n Forl Simith, Arkansas
ar one of the Baldor Autharized Seqvice Centers and

k. the purckaser gives wntten notification conceming the maotor and the claimed delect including the date
purchased, the task performed by the Baldor mowr and the probilem encountered.

Baldor will nct pay the cost of remioval of any clectdic motor from any couipment, the cost of delivery to Fort Smith,
Arkansas or 8 Baldor Authorized Searvice Center, or the cost of any incidental or consequential damages resulting
from the claimed defecs, {(Some states do not allow the exclusion or limitation of incidental or consequential
drmagas, =0 the above fyelisinn may not appy tooyoo) Any implied warranty given by laws shall be limited to
the durgtion of the wanmanty percd hercundes. {Somc states do not allow limitations on how long an implicd
warmanly lasls, so 1ne sbove limildalion may nol apply Lo you )

Baldor Aulhorized Service Cenlers. when convinced Lo Lheir salisfaclion lhal 2 Baldar motar developed defecls in
ma.erial or workmansh p wLhin the wairanly period, are aulhorized Lo proceed wilh Lhe required repairs Lo fulfill
Baldor's wamranty wher the cost of such repairs to be faid by Ba dor does not exceed Baldor's warranty repair
allawance. Baldorwill not pay overtime premium repair charges without priar written authorization.

The cost of warranty repairs rmade by centers other than Baldor Authorized Senvice Genters WILL NOT be paid
unless first authorized in writing by Baldor.

Claims oy a purchaser that o niclor is detfactive sven when a failure resuts within one hour after beiry plaged into
szrvice are not always justified. | heretore, Baldor Autliornized Sarvice Uentes must detemine from the candition
of t1e mctor 8s delivered to the center whether or not the motor is defect ve, If n the opinion of a Baldor
Authorized Service Center, a molor did not fail as = result of defects in mater al or workmanship. the center is to
proceed with repairs anly if te purchaser agrees to pay for such repairs. If the decision is in dispute, the
purchaser should still pay for the repairs and submt the paid imsite and the Althorzed Service Carter's signed
garvice report ta Balcor for further consideration,

This warranty gives you specific legal rights, and you may also have other [ichts which wary from state to state

Mote that Baldor Super—E‘Z Pramium Efficiency electnic motors are warranted for o peried of three (31 years.
Baldor IEEE 841 gleciric mo.ars are warranled for @ penod of Tive (8) years.
All atherterms and conditions of the Limited Warranty statement apply.

MMN400
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Safety Notice:

This equipment contains high voltage! Elect-ical shock can cause serious or a1l injury.
Cnly nualifisd personnsl should attempt installation, operation and maintenance of
electrical equiprment.

Be sure that you are complately familiar with NEMA publication MG-2, safety standards
for construction and quide for selectinr, installation and use of eleetne mntars and
generators, the National Electrical Code and local codes and proctices. Unsafe
inslallalion u- use cdan cause candilions Lhal legd o sedous or Tdlal injuny. Snly qualilied
personnel should attemnpt the installation, operation and maintenance of this equipment.

WARNING:

WARNING:

WARNING:

WARNING:

WARNING:

WARNING:

WARNINSG:

WARNING:

WARNING:

WARNING:

WARNING:

Do hot toluch electlical colbectiohs before youl first ensure that
power has been disconnected. Electrical shock can cause seHous
or fatal injury. Only gualified personnel should attempt the
Installatlon, operatlon and malntenance of this equlpment.

Be sure the system is properly grounded before applying power.
Da not apply AC power before you ensure that all grounding
instructions have been followed. Electrical shock can cause
serious or fatal injury. National Electrical Code and Local codes
must be carcfully followed.

Avoid extended exposure to machinsry with high ncise levals. Be
sure to wear gar protective devices to reduce hanmful effects to
your hearing.

This equipment may be connected to other machinery that has
rotating parts or parts that are driven by this equipment. lmproper
Uuse can calse serious or fatal injury. Dnly qualified personnel
should attempt to install operate or maintain this equipment.

Do not by-pass or disahle protective devices or safety guards.
Safely features are designed to prevent damdge to personnel or
equipment. These devices can only provide protection if they
retnain aperative.

Avaid the use of automatic reset devices if the automatic restarting
of equipment can be hazardous to personnel or equipment.

Be sure the load is properly coupled to the moter shaift before
applying power. The shaft key must be fully captive by the load
device. Improper coupling can cause harm to personnel or
equipmeant if the load decouples from the shaft during operation.

Use proper care and procedures that are sate during handling,
lifting, installing, operating and maintaining operations.
Impropar methods may cause muscle etrain or other ham.

Before performing any motor maintenance procedure, be sure that
the prquipment connected to the motor shaft cannot cause shaft
rotatlon. If the load can cause shaft rotatlion, dlsconnect the load
from the motor shaft before maintenance is performed. Unexpected
mechanical rotation of the motor parts can cause injury or motor
damage.

Disconnect all elestrical power from the motor windings and
aueessory devices before disassenibly of the mator. Electrical
shock can cause serious or fatal injury.

Do not use these motors in the presence of flammable or
cambustible vapors or dust. These motors are not designed for
atmaspheric conditions that require axplosion proaf oparation.

1-2 Beneral Infornation
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Safety Notice Conlinusd

WARNING:

WARNING:

Caution:

Caution:

Caution:

Caution:

Caution:

Matare that are to be usad in flammabla andior explosive
atmospheres must display the UL label on the nameplate.

Specific service conditions forthese motors are defined in
NEC 70-5D090,

UL rated motors must only be serviced by authorlzed Baldor
Servlce Centers If these motors are to be returned to a flammahble
andior explosive atmosphere.

To prevent premature equipinent failure or dainags, only qualified
maintenance personnel should perform maintenance.

D net lift the metor and its driven lead by the motor lifting
hardware. The motor lifting hardware is adequate for lifting only the
motor. Disconnect the load from the motor shaft before moving the
motor.

If eye bolts arc uscd for lifting 2 motor, be sure they are securcly
tightened. The lifting direction should not exceed a 20° angle from
the shank of the eye bolt or lifting lug. Excessive lifting angles can
cause damage.

To prevent equipment damage, be sure that the electrical service is
not capable of delivering more than the maximum motor rated amps
listed on the rating plate.

If a HI POT test (High Potential Insulation test] must be performed,
follow the precautlons and procedure In NEMA MG -1 and MG-2
standards to avaid equipment damage.

I yuu hawe any guestions or arc uncertain aboul ey steterrcnt or proceduree, o if you
require additionzl intormation pleasa contecl your Baldo- distributor or an Authorized
Baldor Gervize Centar.

MMN400
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Receiving Each Baldor Electric Motar is thoroughly tested at the lactory and carsfully packaged for
shipment. When yvou receive your motor, there zre several things you should do
immediately.

1. Obs=rve the condilion of the shipping container and report any damage
immediately o ths commercial cartier that delivered your mator

2. Verify that the part humber of t1e motor you receivad is the same as the part
number listed on your purchage crder.

Storage If the motor is nat put inta service immeciately, the motor must be stored in 2 clean, dry
And warm acation  Sevsral precautiohary steps must be pe formed ta avoid motor
damage during storage.

1.  Use a*Megger" pericdically ta enzars that the integrity of t1e wirding insulation
has been maintained. Record the Megger readings. Immediately investigate
any sicnificant drop ininsulation resistance.

2. Do not lubricate bearings duting storage. Motor bearings are packed with
greaze at the factory  Excessive grease can damage insulation quality,

Rolale molor shafl al least 10 lums svery bawo maonlhs during slorage fmore
freqLenlly if possible). This will prevenl bearing damage due Lo slorage.

o

4. Ifthe storage location is damp or humid, the metor windings most be protected
from mpistiure. This can be done by applying posver to the motors' space
heater {if avsilable) whils the motor s in storage.

Unpacking Each Baldor motar is packaged lor ease of handing and ta prevent entry of
contarninants.

1. Toavod condensation insids the motorn do not unpack until the motor has
resached room temperature. (Room temperaturs is the temperature of the -oom
in which it will be installed). The packing provides insilation lrom temperature
changes during wanspartation.

2, Whon the motor has reashed rootn temperature, remove all pratective wrapping
material from the motor,

Handling The motor should be lited using the lifting lugs or eye bolts prov ded.

1. Use he lugs or eye bolis provided 1o ifl the molar. Nevsr allempl 1alifl ha
molar and addilional equipmeanl connecled Lo Lhe molor by Lhis melthod. The
lugs or eye bols provided are desigred Wil cnly the molar. Never B Lhe
motar oy the molor shaft or the hood of 2 WP motor.

2. When lifting a WPIl (weathermroof Type 2] motor, do not it the moar by
inserting liftirg lugs into holes on top of the cooling hood. Trese lugs are to be
used for hpod removal only. A spreader bar should be used to lift the motor by
the cast lifting lugs lccated on the motor frame.

If the maotor must be mounted to a plate with the dAaver equipment such as
pump, compressor ate. iF may not he possible to lift Ihe mator alone. For this
case. t1e ossembly should ba ifted by a sling around the maunting base. The
enlire assembly can be lilled as an assembly forinstalalion. Do not il using
the: mictor lugs or eye boks provided.

o

If the load is unbalanoed {as witt couplings of additicnal attachments)
additiaazgl slings o othet reeans midst be used to plevent tpping 0 any ent,
the load must be sacure betore litting.

1=4 General Infonmation hAN400
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Section 2

Installation & QOperation

Overview

Location

Mounting

Alignment

Installatior shou d conform to lhe National Electrical Code as well a3 local codes and
practices. YWher other devices are coupled to the motor sqcft, be sure to install
protective devices to prevent [Ulure accidents. Some protective dev ces include.
coupling, belt guard, chain guard, shaft covers eta. These protest against acsicertal
gonlacl wilh moving parls, Machinery Whal is accessible Lo personnel should provide
Urther protestion in the lgrm of guard rails, scresning, warniag 5igas etc.

The motar should be installed in an area that is protected from direct sunlight, cemosives,
hamful nases or liquids, dust, mretallic particles, and vibration. Exposure to these can
reduna the operating life and degrade parfommance. Be sure to allw clearanae for
wventilation and access for cleaniac, repair, service and inspectioas. Ventilation is
extrernely itnpartant. Be swie the area for ventilation is nut obshusted. Obstiagtions wil
limit the free passage of ar. Motors get warm and the heat mus: be dissipated to oravent
damage.

These nrotors are not designed for atmasphanic conditions that require explosion proof
operation. They must NOT be used in the pressnce o° f ammahble or combustible vapors
or dus:.

1. ODP motors are suitable only for indoor applications.

2. TEFGC and ‘WPl motors are sutalile for indoor o outdoo- standard ssryice
apalcations.

The rootor must be scourcly installed to a rigid foundation or roariting surface to
minimize vibration and maintain al gnment between the motor and shatt load. Failure to
provide a proper mounting surase may cause vioration, misalignment and bearing
damage.

Foundat on caos and sole plates are designed to acl as spacers for -he aquipmen: they
support. If these devices are us=sc, be sure that they are svenly supported by the
foundation or mounting surface.

After insallation ig complete anc aceurate aligniment of the motor and laad is
accomplished, the base should be grodted to the foundetion to maintain this alignmen:,

The stardard motor bass is designed for horizontal or vetical mounting. Adjustable or
sliding railz are designed for hor zonla meunling caly. Consull your Baldar distribulor or
aulhurized Baldor Service Cenler Tor luther inforrmalion.

Accurate elignment of the motor with the driven cquipmaent is cxdromsly important.

1. Direct Coupling
For dirsct drive, use flexible cauplings if possible. Corsultthe drive or
eqJipment manufactursr far niore information. Mechanical vibration anc
rougnress duning operation may indicate poor aignment. Use dial indicators to
check alignment. The space between coupling hubs sheud be maintained as
recommendad by the coapling manufacturer.

2.  End-Play Adjustment
The axial posilion of Lhe maolor frarme wilh respecl .o il load is also exlrenely
imparlanl. The maolcr oearings sre nol designed for excessive exlemnal axial
thrust loads. Improper ad]astment will cause failure.

3. Pulley Ratic
Thie oLlley iatio shiould hot exceed 8:1.

4, BeltDrive
Aligr sheaves carefully to minim ze belt wear and axial bearing lozds (sse
End-Flay Adjustment). Belt tension should be suffisisnt to prevent belt slippage
at -azed speed and load. However, belt slippage may occur during starting.

Caution: Do not over tension belts.

5. Bleeve kEearing rmictors are only suitable for coupled loads.

PAMN40D
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Doweling & Bolting

Power Connection

Conduit Box

AC Power

Alter proper alignment is verilied, dowel ping Should Be inserted through the moter [est
inta the foundztion, This will maintain the correst maotor position should motor removal be
required. {Baldor notors are designed for doweling.)

L o R

Drill dewsl hales in diagonally oppos te motor feet in the [ooAtions provided.
Drill comesponding holes in the foundalion.

Feam all holes.

Install proper fitting dowels.

Mounting bolts must be carefully tightened to prevent changes in alignmeert.
Usa g flat washer and lock washer under each nut or bolt heac to hold the
motar feet secure. Flanged nuts o bolts may be used as an atemalive to
wachears.

Mator and conrol winng, overdoad protection, disconnects. accessores and grounding
should conform to the Mational Electrical Code and local codes and practices.

For ease of making connections, an oversize conduit box is provided. The box can be
rotated 3607 in BO® intrements. Auxiliary conduit boxes ars proviced on some rmotors for
astessates sLeh as spase heaters, RTD's ste.

Connent the mntor leads as shown on the connection dirgram Incated on the nams plate
or inside the cover on the conduit box. Be sure the following guidelines aore met:

1

AC power is within £104%: of rated voltage with rated frequency. (See motor
name plate for ratings).

OR

AT power is within £59% of rated lrequsnocy with rated voltage.

OR

A cambined variation in voltage and frequency of 1103 {sum of absolute
values) of rated values, provided the frecusnoy variation does not exteed 15%
wf tated TragUenty.

Ferformance within these voltags and fregquency varalions are shewn in Figure 2-1.

2-2 Ingtallation B Operation
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Changes in Motor Performance (%)
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Figure 2-1 Motor Performance VS Voltage Variations
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First Time Start Up Ee surs that all pewer 1o molor and accessornes is oll. Be sure the motor shal is
discannectad from the load and will not cause mechanical rotation aof the motor shaft.

1.

{24}

g -1 noon

10

Meke sure Lhal Lhe mechanical inslalla.on is secure. All bolls ard nuls sre
tightened stc.

If mator has been in storage or idle for soime time, check windinc insulation
inteqHty with a Megger.

Inspec: ell electncal connections lfor proper terminatior, clearance, mechanical
strength and electrical cantinuity.

Be sure all shipping materials and braces {if used] are removed fram motor
shaft.

Manually ratate the motor shaft to ensure that it ratates freely.
Replace all panels and covers that were removed during installation.
Momeantariy apply power and check the direction of rocation of the motor shaft.

If mator rotation is wrong, be sare power is off and change the motor lzad
connections. Venfy rotstion directior before you continus.

Start the motor and ensure operatior is amonth without sxcessive vibration or
noise. Il 2o, run the motor for 1 hour with no lcad connected.

After 1 hour of nperation, disconnect power and connect the Inad to the motar

shaft. “erify all coupling quards and protective devices are installed, Ensure
matar is oropedy ventilatad.

Coupled Start Up This procsdire sssumes a coupled start up. Also, that the first time start up protedure
was slcoessul

4

4,

Check the coupling and ensurs tnet all guards and protective cevices are
installed.

Check that the coupling is praperly aligned and nol bindinc.

The first coupled start up shoud be with no [oad. Apply oower anc verify that
the load s not sranamitting excessive vibration back 1o the motor though the
couplirg or the foundation. Vibration should be at an acceptable level.

Run for approximalely 1 hour with he driven equipmenl nan Un oaded
rondilinn.

| he equipmen: can now be (naded and aperated within specmizd Imits. Do not exceed
the name plate ratings for amperes for steady continuous lpads,

Jogging ahd Repeated 5tarts Repeated starts and’or jogs of induction motors generally reduce the life o* the motor
winding insulation. A rmuch greater amourit of heat is produced by each accelsration or
jog than thar by the samse mctar undar full load. If it iz necessary <0 to repaatadly start or
jng the motar, it is advisahls to check the application with your local Baldor distdbutor or
Ezldar Serite Centar.

Heating - Duty rating and maxirum ambient tempsrature are stated on the moter nams
plate. Do not excesd these valuss. [Tthers & any qusstion regarcing 5&le operation,
conlacl yaur local Baldor dislnbUlor or Baldor Service Cenler,

2-4 Insallation B Operation
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Section 3

Maintenance & Troubleshooting

General Inspection

Lubrication & Bearings

Type of Grease

Lubrication Intervals

WARMING: UL rated motors must only be serviced by authorized Baldor
Sarvice Genters if these motors are to be returned to a flammahle
andior explosive atmosphere.

Insp=ct the motar at reqular intervals, approvimat=ly =wery 500 hours ol operation or
every 3 months, whichever occurs first. Keep the mator clean and the ventilation
vprenirgs vledr. The following steps shudald be perffonnied at each nspectian.

WARNING: Do not touch electrical connections before you first ensure that
power has been disconnected. ElectHcal shock can cause serlous
or fatal injury. Only gualified personnel should attempt the
installatien, speration and maintenance of this eguipment.

1. Checkthal the motor is clean. Check that the inteqior and exterior of the meto-
i frer nf divt, nil, greasa, warer, ste Qily vapnr, papsr polp, textile lint, ste. can
accumulats and black motar ventilation. If the mrotor is rot preperly ventilated,
overhesling can actur and cause early mclor [@iluqe,

2. Use s "Megger” periodically to ensure that the integrity of the winding insulation
has been maintained. Record the Megger readings. lmmediately investigatz
any significant drop in insulation resistance.

3. Chesk all electrical connectors to be sure that they are tight.

Bezring grease will Iote ils Ubricaling abilily owver lime, nol suddenly. The lUbhcaling
ahility of & grease [owver time) depends primarily an the type of greaae, the size of the
bearing. the speed at which the oearing aperates and the severiy of the operating
cohditions. Good results can be ohtained if the following recommendations are used in
wouUr maintrrance progran.

A high grade ball or roller bearing greese should be used. Fecommended grease tor
standarc sevice conditions is Polyrex EM (Exxon hMobil).

Etuivalent and compatible greases include:
Texaco Polystar, Rykan Premium #2, Pennzoil Pen 2 Lube and Chevron SR

— Mazimum operating temperatire for standard motors = 112 C.
— Shut—down temperature in case of a malfunction = 115 C.

Recommenced lubrication intervals are shown in Table 3-1. It s important to realize that
the reecommended intervals of Tab ¢ 3-1 are based on average use.

Refer to additional information contained in Tables 3-2 and 3-3.
Table 3-1 Lubrication Intervals *

NEMA /{IEC) Frame Size 1000a 5000 3600 1800 1200 ann

Rated Speed - RFM

Urta 270 ingl, {1327

e 2700 1rs. 5800 TIrs,  123CO0Irs. 1800001 Irs. 220001 Irs,

Cwer 210 ta 280 incl. (180)

2600 Hrs. 5500 Hrs. 18000 Hrs. 18000 Hrs.

Chver 280 to 360 incl. (225)
Cver 360 to 5800 incl. {200)

*2200Hrs. 7400 Hrs., 12000 Hrs. 15000 Hrs.
*2200H-=s 35000 Hrs. 7400 Hrs. 10500 His.

* Lubrisation intcréals are for ball kearings, Dar rellor bearings, divide the listed lubrisation intcrval by 2,

** For 6205 and 6306 bearings. Fo- 6807 bearings. consull ail misl [ubidcalion [MN401 )
Relubrcslion irleral for 5205 bearing oearing is 1550Hrs. (Lsing crease lubricalion).
Relubrcstion irteral for 6806 bearing seanng is F20Hrs. (using gresse lubrication).

MMN400
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Table 3-2 Service Conditions

Severity of Service Amhient Temperature Atmospheric Type of Bearing
Maximum Contamination
Standard 407 C Clean, Little Corrosion Deep Gracve Ball BEearing
Sewvere 50 C Mode ate dirl, Corrasiun Ball Thiusl, Rolles
Ezlreme =L~ C* or Severs dirl. Aorasive dusl Al Beannos
Clazs H Insulation Corrosion
Low Temperature ==30=C**

= Special hgh tomporature grease is recammenced (Deow Gorning DG44). Nota that Dow Goming DG44 groass docs
nol mix wilh clher grease lypes. Thommughly clean beaning & cavily before adding grease.

“*  Special low terr perature grease is reconmended [(Asroshell 7).
Tahle 3-3 Lubrication Interval Multiplier

Severty of Service Multipller
Standard 1.0
overe 1.5
Extreme BN
Low Temperatne 1.0

Table 3-4 Bearings Sizes and Types

Frame Size Bearing Descriptlon
NEMA (IEC) {These are the “Large” bearings {Shaft End] in each frame size)
Bearing an Width Weight of Volume of grease
L mm B mm Grease to to he added
add * in? tes-
oz [Grams) 5poan
Upto 210 incl. {13%) BALT a0 21 0.30 [(2.4) a6 2.0
Over 210 ta 280 insl. {180) 2311 120 29 08177 T 3.2
Ower 280 to 360 incl. [225) ERE 140 32 0.81 122} 1.5 52
Cwer 360 to 449 incl. [280] E319 200 45 21z [0 41 13.4
Owver 5000 Lo 3800 incl, (355) B3z28 300 B2 L F0 {1300 a.2 300
Ower 360 to 448 incl. [280) NL319 200 45 21z (6 11 134
Ower BOND to SHND incl. (355) NLI3ZE 204 B2 £ F0(130) 4.2 0.0
Spindle Motors
76 Frame B2CF 72 iki 0.2246.1) 0.44 1.4
77 Frame 210 od 20 0.3z 0.64 2.1
80 Frame 8273 120 23 0.45 14 0) 059 3.3

= WWeight ingrams = 005 DB

Mate: Mot all ssaring sizes are listed. Far intenmediate bearing sizes, use the
graass volume for he next largsr size bearing,

3-2 Maintenance & Troubleshooting MMADO
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Lubrication Procedurs Be surs Lhal the greass you ars add ng Lo Lhe molor is compalible with Lhe grease already
inthe motor, Consult vour Baldor distribulor or an authorized service center il & grease
othear than ths recommendead type IS 1o he sed.

Caltion: To avoid damage to motor bearings, grease must be kept free of dirt.
For an extremely dirty environment, contact yolr Baldor distribUtor or
an authorized Baldor Sarvice Centar for additional information.

With Grease Outlet Plug
1. Clean all grease fittings.
2. Rarmnova greasa outlat plug.
3. If motar is stoppsd, add -he recommandad amoun: of greass.
Il molar is Lla be greased while running, A slighlly grealer gaanlily of grease will
have to be Added. Add greass slowly until new grease appears at shaft hole in
the endplate or purgs outist olug.

4. Re-ingall grease cutlet plug.
Without Grease Outlet Plug
1. Disasanmblo mntor.

2. Add recommendesd amoumt of greass 1o bearing and bearing cavity. {Bsaring
should be about 1/3 Tull of grease and oUtboard neanng cevity should be about
142 full of grease. )

Mote: Bearng is 1/3 full whien onty one side of bearing is comp etely full of grease.
3. Assernble fotor
Sample Lubrication Determination

Assume - NEMA 28BT [IEC 150), 1750 RPM matcr driving an exhaust fan in an ambient
tempe-aure of 43* C and the atmosaphere is moderately camrosivs.

1. Table 2-1 list 3500 hovrs for stardard conditions.

2. Table 3-2 classifies severity of service as "Severs”.

3. Table 3-3 lists a multiplier value of 0.5 Far Severe conditions,

4. Table 3-4 shows that 1.2 in® or 3.9 teaspoon of greaze is to be added.

Mote: Smraller beanngs in size sategory may require reduced amounts ot grease.

MM400 Maintenance & Troubleshooting 3-3
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Accessories Thz ‘ollowing is a partial list ol Accessaries available from Baldor,
Contact your Baldor distributor for availability end prizing infonmation,

Nols; Space nealsrs and RTD's ars slandard on soire molars,

Bearing RTD
RTD (Kesistance Temperature Detzclor) devices are Used to measUre or
monilor Ine lemEeralure of Lhe molor bearing during operation.

Bearlng Thermpcouples
Usged to measure o monitar beatring temperatures.

Bearing Thermastat
Temperature device that activates when bearing temperatures are excessive.
Used witn an extemal cireuit ta warn of excessive bearing -emperature or to
ghut down a motor,

Conduit Boxes
Optional canduit boxes are available in warious sizes to accommacate
Accessory devices.

Cord & Plug Assemhly
Adds a line cord and plug for porlable applicalions.

Drains and Breathers
Stairlese steel drains with ssparate breathers ars available.

Drip Covers
Designed for use when motor is mountad in a vertical position. Contact your
Baldor distrilbutor to confirm that tho motar is designed for vertical mounting.

Fan Cover & Lint Screen
Tor pravvant build-up of dabris oa tha eooling fan,

Nameplate
Additional stainless steel namsplates ere ovailakle.

Roller Bearings
Recommeanded for belt drive applications with a speed of 1800 RPV or less.

Ratation Arrow Labels
Rotation arrows are supplied on motors designed to operate in one direction
only. Additichal rotation arrows are available,

Space Heater
Added to prevent condensation of moisture within the motor enclosure during
pariods of shut down or storags.

Stainless Hardware
Stairlese steel hardware ig available. Standard hardware £ corrosicn resistant
zinc olated steel.

Winding RTD
RTD {Resistance Temperature Detector) devices ae used to measure or
monitor the temperature of the motor winding during operation.

Winding Thermocouples
Usad to measure or monitor winding tempsratures,

Winding Thermostal
Tempsrature devics that activates whan winding temperaturss are sxcassive.
Used witn an sxdemal tirUit ta warn ol sxcessivs wincing temperatUrs or 1o
shut down a motor.
Muale: Onsome molors, leads (or accsssory cevices are broughl aol Lo a sepdardle
tohduit box located cn the side of the motcr housing {Linless otherwise
specified).

3-4 Maintenance & Troubleshooting

RARA00

129



Table 3-5 Troublesheoting Chart

Symptom
Fator will nct start

Possible Causes

Usually eansed by line trauhble, sush
as, single phasiag al the slader,

Possible Solutions

Cheack source of power. Check overoads, fuses,
conlrols, elc.

Excessive humming

High valtage.

Check input [ine connectians.

Eccentdic air gao.

Have mctor serviced at local Baldar servica center.

IMolor Dver Healing

Ovwerload. Compare aclual amps
{measured) with nameplats rating.

Loczale and remowve saurce of excessive friclion in
mater or hoad.
Reduce load or replace with motor of greater capacity.

Single Phasing.

Irmproper venlilalion.

Check rurrent at al phases (should be approvimately
aqual] to isolate and comact the problam.

Check exlemal cooling lan Lo be sure air is roving
propery across coaling iins.

Ewcessive dirt build-up on motar. Clean motor

Unbalanced volage.

Rator rubbing on stator

Over voltags or under voltaye.

Check voltage at all phases 'should Be approximatehy
squal] to izolates and comract ths problem.

Cheack air gap clearance and baarings.

Tighlen “Thru Bells™

Check input vaoltaye at each phass to motor,

Open stator winding.

Check stator res stance at all three phasec for balance.

Grounded wirding.
Improper conneclions.

Perform dizlectri- t2st and repair as reguired.
Inzpect 4l eleclrical cenneclions lor proper
termination, clearance, mechanical strength and
el=cirical cortinuity. Refer 2o motor lead cornect on
diagram.

Hearing Over | ealing

ibratiar

Muise

Misalignment.
Excessive belt tension.
Excessive end thrust.

Check and alich motor and diven squ pment.
Reduce belt tension to proper print for Inad.
Reduce Ihe end thrust from driven nrachine.

Excsssive greass it beariiy.

Renwove yrease untll cavity Ts approximatsly = fillad.

nsufficient grease In bearing.

Add grease until cav ty is approximatehy 2/, filled.

Dirt in b=aring.

Misalighm ant.

Clean bearing cavity and Bearing. Repack wth consct
graase until cavity is appreximately %, fil ed.
Check and alicn rrotar and driven equ prmenit.

Rubhing hriwrsn rotating pads and
stationany parts.
Ralor oul of balance.

lsclate and mliminate cause of rubhbing.

Hawe rolar balance cheched are repaired al your
Baldor service Center.

Resonance.

Foreign rralenal in air gap ar
vatilation openings.

Time systemn or contact vour Baldor 2emvice Center lor
assistance.

Remouve rolur and (oreign malerial. Reinslall rolor.
Check insulatian irtegnty, Cleen venbilation operings.

Srowling ar whining

Barl hearing.

Replace beadng. Clean all grease from cavity and new
hearny. Repack with comect greasa urtil cavity is
approximate y /. filled.

PRS00
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AC Induction Motor Performance Data

Winding: 09WGX027 Type: 0946M Enclosure: XPEC
Rated Output 20 HP 2 59.3 LB-FT
urgue
: Break Down
Valts 230/460 Taraue 207.0 LB-FT
Pull Toad Amps 4824 Copndang 97.3 LB-FT
; DTC!LIB
Locked-rotor y
R.P.M. 1760 Aonace 115.0 LB-F1
Starting
Hz 60 Phase: 3 Current 168.0 @ 460
(AMPS)
No-load
NEMA Design Code A EVACodee H Current 9.63 (@ 460
(AMPS)
TR Line-line Res.
Service Fagtor 1.00 @ 25 °C. (0.458 Ohms
. e 3 Temp. Rise @
NEMA Nom. Eff, 91.0 o B4 rated load, 5C 46
Rating - Duty 40C AMB-CONT Sy e
§F.,°C
S.F. Amps
Load Characteristics at 460 Volts, 6011z
% of Rated i
Load 25 30 i) 140 125 1501 SF
Power Factor 49 71 30 84 86 &7
Efficiency 84.5 90.2 91.6 91.7 213 90.5
Speed 1791 1783 1774 1763 1755 1744
Line Amperes 112 146 191 241 207 357
Baldor Electric Company  Fort Smith, Arkansas
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