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FAILURE TO FOLLOW THESE RULES
MAY RESULT IN SEVERE PERSONAL INJURY
OR PROPERTY DAMAGE

A. GENERAL:

2

Read all manuals and instruction sheets
before attempting to install, repair or operate
equipment, and follow all recommendations.

. Use only those lubricants, procedures and

schedules recommended in the equipment in-
structions.

. Never operate or repair equiprment with parts that

have not been manufactured or approved by the
orignal equipment manufacturer.

. Before replacing any part, check the appropriate

drawing to correctly position the part.

. If nameplates are lost, damaged, or removed,

replace them. They have been affixed to the equip-
ment to provide warnings, instructions, etc., for the
mainienance and operating personnel.

. Do not operate belt driven equipment without

guards. If eguipment was purchased without
guards, user is responsible for providing guards that
meet all applicable safety codes.

. Where the equipment is supplied with covers or

guards, do not remove them until after the equip-
ment has come o a complete stop.

. Make periodic checks for loos bolts on rotating as-

semblies, the foundations and supporting struc-
tures, covers, haiches, and pipe connections.

. Do not operate equipment if excessive vibration or

abnormal noise develops.

B. HANDLING:

1)

Safe practices for lifting and handling equipment
should be followed.

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

b. Never place hands, feet, or head where they
may become trapped.

c. Use only tools and methods recommended by
the eguipment manufacturer.

d. Personal safety equipment such as eye shields,
safety shoes, eic., must be used.

2. Use extra caution when lifting, moving, or holding

worn paris, since these may be sharp, slippery, or
weakened.

3. Provide a spacious cleared area around the equip-

ment during maintenance.

C. CENTRIFUGE

-

Do not exceed the maximum speed, process
material specific gravity process pressure, or tem-
perature specified on the cenirifuge nameplate,

. Do not use a pipe wrench on any part of the cen-

trifuge.

. Do not interchange parts that have been balanced

as an assembly.

. Do not attempt to use the centrifuge for any applica-

tion or process other than that stated on the original
purchase order without first consulting the Sharples
Process Engineering Department.

D. ROTATING EQUIPMENT:

14

Whenever removing material from equipment like
grinders, 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, efc., near

rotating or moving parts.

. The centrifuge 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 Sharples.

. Do not operate the centrifuge unless the direction

of the bowl rotation is as designated in the Instruc-
tion Manual.

. I 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).



E. PUMP:

1}

If positive displacement pumps are used in the pro-
cess, be sure the discharge line is unobstructed be-
fore starting the pump.

. In plants using any type of grinder with the dis-

charge directly connected to a pump, be sure the
pump is in operation before puiting any product in-
to the grinder.

. Dc not run a positive displacement pump dry.

F. EXPLOSION PROOF

EQUIPMENT:

. Do not operate a centrifuge equipped with an

explosion-proof motor and control until all seal fit-
tings are sealed with “Chico X' fiber (or eguivalent)
and “Chico A" sealing compound (or equivalent),
and tagged.

. Follow manufacturer recommendations (o prepare

and use explosion-proof fibers and compounds for
sealing.

. All sealing surfaces should be smooth and free of

corrosion. 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 com-
ponent manufacturer.

G. MOTOR:

1l

Be sure 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 motor that has become

overheated from frequent staris and stops. Allow
motor to cool to ambient iemperature (as designated
on motor nameplate) before each restart,

H. ELECTRICAL:

General:

1. De-energize all power before working on
any electrical equipment.

2. Install and ground all equipment (permanent
and portabie} in accordance with re-
quirements of the National Electric Code
and local electric codes.

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

4. Never touch electrical components with wet
hands or when standing on a wet surface.
Insulate yourself frem ground.

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

6. Label all control circuits clearly.

7. 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 pre-
sent in the atmosphere.

8. Never wash, hose down, or direct a liquid
stream at any electrical equipment unless
it is constructed for that purpose. Never
wash live electrical equipment.

I. ELECTRICAL.:

Repair

1. Only qualified personnel, familiar with elec-
trical safety procedures, and the construc-
tion and operation of the equipment, should
make electrical repairs.

2. De-energize all power before opening any
electrical enclosure, or before connecting
and disconnecting test equipmeni and com-
ponents. Provide a satfety lockout at the
POWEr SOUFCE.

3. On DC powered equipment, do not perform
any inspection (mechanical or electrical) un-
til the power has been turned off and dis-
connected, and all rotating assemblies have
come to a complete stop. (DC voltage feed-
back may be generated by the moving
motor.)

4. Use only approved safety eye shields, rub-
her gloves and mats and insulated tools
when doing electrical work.

5. Periodically inspect and test by operating all
ine automatic shut-off devices and monitor-
ing systems provided to make sure they will
be functional when needed.

J. CHEMICALS:

1. if corrosive and/or toxic chemicals or solvents are
used as part of the process or as cleaning materials:



a. Become thoroughly familiar with the properties
of these products and their hazards, the precau-
tions necessary to handle them safely, and follow
all manufacturer recommendations for their use.

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

c. If flammable, take care to prevent fire or ex-
plosion.

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

2. If in doubt whether a product is dangerous or not—
Assume it is. Take all necessary precautions to
avoid personal injury and adverse health effects.

K. VENTILATION:

1. Toxic fumes, if present in the system, must not be
permitted to escape fo the operating area. They
should be adequately vented away from the worker
in accordance with applicable environmential regu-
lations.

2. If in doubi whether any vapor is toxic or not—
Assume it is. Take all necessary precautions fo a-
void personal injury and adverse health effects.
Worker exposure should be maintained below the
permissible limit at the lowest feasible level.

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

4. 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 CO,.

L. PRESSURE VESSELS:

1. Vessels operating under internal pressure should
be maintained and inspected in accordance with
manufacturer instructions and/or applicable local
and state codes.

2. If corrasion or erosion is expected on pressurized
equipment, frequency of inspection should be in-
creased. If repairs are necessary, they should be
made by qualified personnel.

3. Before attempting maintenance, reduce internal
pressure to atmospheric pressure.

4. Vessels operating under internal pressure shouid
be provided with 2 safety device to relieve excess
pressure in accordance with the Unfired Pressure
Vessels Code.

a. Safety devices should be in good operating con-
dition at all times. It is recommended that they
be inspected and tested frequently and main-
tained in accordance with manufacturer instruc-
tions and/or applicable local and state codes.

b. If any repair on a safety device is necessary,
return it to the manufacturer. Inexperienced per-
sonnel should never attempt repair. Any adjust-
ment should be made according to the recom-
mendations supplied by the manufacturer.

c. 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.

M. HOT/COLD PRODUCTS:

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

injury.

N. LEAKAGE AND SPILLAGE:

1. Any leakage in the system shouild be quickly cor-
rected.

2. Any type of spillage (oil, water, etc.) should be quick-
ly cleaned off floors, walls, equipment, lines, etc..
and the entire operating area kept clean.

O. DANGEROUS MATERIAL
APPLICATIONS:

1. The Sharples-Stokes Division of Pennwalt Corpora-
tion makes both standard equipment and equip-
ment furnished with certain explosion-proof ac-
cessories (mofor, control, etc.), as specified by the
purchaser.

2. Standard equipment not furnished with explosion-
proof accessories must never be used with ex-
plosive, chemically unsiable, or flammable pro-
cesses of any kind. Severe personal injury, or pro-
perty damage could result.

3. In some instances, it may be necessary for the user
to equip the machine with safety devices not ob-
tainable from Pennwali. In other cases, the process
for which the equipment is to be used may be so
hazardous that the only prudent operating pro-
cedure is to isolate the equipment in an expendable
building and operate it by remote control from a safe
distance.

4. When Pennwalt supplies equipment furnished with
explosion-proof accessories, we warrant that the
particular accessories described as “‘explosion
proof’’ comply with accepted industry standards for
that term.



However, we do not guarantee that one of our
machines furnished with explosion-proof acces-
sories is safe for use with explosive, chemically
unstable, or flammable processes under ALL
conditions.

The user has the final responsibility for insuting that
all precautions required by his particular method of
operation have been taken.

5. If combustible products are used as parts of the pro-
cess or as cleaning materials, become thoroughly
familiar with the safety precautions necessary to
handle them. Follow all manufacturer recommen-
dations to avoid personal injury or property damage
that could be caused by fire or explosion.

P. REPAIRS:

1. Do not atternpi disassembly or make mechanical
or electrical repairs uniess the equipment has come
to a complete stop, the power is shut off, and a safe-
ty lockout or ather padlock is installed on the discon-
nected circuit. The locking device should be tagged
to identify the working party.

2. Do not make any repairs until dangerous vapors
and gases have dissipated, and the area is refreshed
with clean air.

3. Major repairs to the centrifuge must not be made
without first consuiting with the Sharples Customer
Service Department. This includes rebalancing of
rotating parts. Under no circumstances shouid weld
repair or other alterations be made to bowl shells,
bowl tops, bowl hubs, coupling rings, shafts, spindies,
conveyors, or other rotating parts, without prior writ-
ten approval and instructions.

4. Bowl! assemblies consist of components which are
assembled at the Sharples factory and then bal-
anced as an assembly to a high degree of accuracy.
The individual components of the assembly are not
balanced individually. For this reason Sharples does
not offer for sale individual bowl components as
replaceable spare parts items.

If replacement of a2 bowl component is required on
your centrifuge, the entire bowl assembly must be
returned to Sharpies for repair and precision
balancing.

if time does not permit the customer to return an
entire bowl assembly, a component may be pur-
chased only when a Sharples service engineer
supervises its assembly and balance.

5. Repairs to hard-surfaced parts must be performed
with strict guality control of maferials and methods.
Hard-surfacing materials are brittle, and can break
off if improperly applied. After startup, periodic in-
spection of these pars is necessary to anticipate
separation of material.

8. During repairs, when equipment may be physically
or electrically unstable, post barriers or signs
annhouncing hazardous conditions.

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

Q. CORROSION, EROSION
AND PITTING:

1. To insure a high factor of safety under severe
operating conditions, equipment manufacturing by
Pennwalt Is designed with a careful stress analysis
made of highly stressed parts. A thorough control
of metallurgical properties is maintained throughout
manufacture, and all material is warranted as free
from defects at time of shipment.

2. Users of high speed centrifugal equipment should
recognize that equipment may deteriorate over a
period of time, depending on the severity of ex-
posure and/or possible misuse.

3. In the interest of longer and safer operation of equip-
ment, Pennwalt recommends the customer main-
tain a periodic (at least monthly) inspection of such
highly stressed moving parts as bowils, shafts,
spindles, conveyor tiles, etc., against metal failure
through misuse, impact, erosion and/or corrosion,
chemical pitting, or stress cracking.

4. Do not operate equipment when moving parts show:

a. Holes are wearing through

b. Grooves greater than 1/16” deep
¢. Evidence of cracks
d

. Component surtaces covered with a light
corrosion or etching.

e. Chemical pitting of 1/16” depth or greater

5. Chemical Pitting Obsenved:

All cases of chemical pitting, even under 1/16”
depth, should be watched carefully. This action is
almost always due 1o the breakdown of the passive
film on stainless bow! shell walis in the presence
of chlorides, occurring under a bowl cake that has
not been cleaned from the shell wall. High temper-
ature, low pH, and high acidity accelerate the action.

6. Contact Sharples Customer Service Department
regarding the repair or replacement by Pennwalt of
pitted bowl shells or other parts.

Pennwali Corporation
Sharples-Stokes Division
955 Mearns Road
Warminster, PA 18974
215-443-4000



Bulletin No. 713-8611

SHARPLES AFTER-SALES SERVICE

Congratulations on being an owner of a new Sharples Centrifuge! Your Sharples Centrifuge has been designed to
give years of reliable, dependable performance. To assure that you obtain maximum performance over the years,
we offer a complete package of after-sales services. These include:

Original quality replacement parts
Field repair service
Process application assistance

Factory repair service

When you need assistance, we would appreciate if you would contact the following:

1. REPLACEMENT PARTS

MAIL: Send your order to:

Sharples Parts Department
Sharples-Stokes Division
955 Mearns Road
Warminster, PA 18974

PHONE: Call Sharples Parts Department
215-443-4000

Emergency Weekend and Holiday Service
215-443-4200

FACSIMILE: (24 hours a day)
215-443-4234

Use the following procedure for ordering parts:

A. If you have part numbers, please supply the following:
- 1. Part number

9. Part name
3. Machine type number Located on
4, Machine serial number nameplate

B. If the part number is not available, please supply the following:

Machine type number Located on
2. Machine serial number nameplate
3. From the Instruction Manual, provide the following:

a. Figure number of assembly drawing or Instruction Bulletin number.

b. Index number and item name.

D= [SENNWALT

CORPORATION



FIELD REPAIR SERVICE
Customer Service Manager — 215-443-4298
The Sharples Field Service Group consists of factory-trained service engineers who are specialists on

Sharples Centrifuges. To better serve you, we ask that you give us as much advanced notice as possible
when requesting service. In case of an emergency, we will make every effort to have a Service Engineer

available immediately.

PROCESS ASSISTANCE
Customer Service Manager — 215-443-4298

If you are having process problems, we offer free phone consultation service. In most cases, we will be able
to diagnose the problem and offer suggestions to resolve the problem. If required, our staff of Process

Engineers are available for plant visits.

MACHINE FACTORY REPAIR
Supervisor of Repairs — 215-443-4208

Sharples is a specialist in the repair of centrifuges. We maintain complete manufacturing records of
every Sharples Centrifuge and will repair your unit to meet its original mechanical specifications. When
possible, units will be updated to the very latest technologies in materials and design.

We wish you much success with your new Sharples Centrifuge and thank you for your confidence in our
equipment. The entire Sharples Sales and Service Team is here for one purpose, and that is to make sure
you obtain maximum results from your equipment. If you need assistance, please call immediately.



To keep you informed on the operation and maintenance of your Centrifuge, we send out various mailings.
To assure you receive this information, please complete and return the attached card.

Name

Title

Company

Address

Phone #

Equipment Type (Located on nameplate)

Equipment Type Number

Serial Number

D= PENWALT

CORPORATION



BUSINESS REPLY MAIL

FIRST CLASS PERMIT NO. 60 PHILADELPHIA, PA

POSTAGE WILL BE PAID BY ADDRESSEE

Sharples Division
Pennwalt Corporation
955 Mearns Road
Warminster, PA 18974

Attn: Mr. S. Pettinato

NO POSTAGE
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SHARPLES SALES OFFICES

Atlanta

30 Perimeter Center East
Atlanta, GA 30346
404-393-2087

California

1415 Rollins Road
Burlingame, CA 94010
415-348-3813

18700 Beach Blvd., Suite 235
Huntington Beach, CA 92648
714-964-7671

Chicago
2301 West 22nd St., Suite 310

Oak Brook, IL 60521
312-571-6120

Cleveland

Westgate Tower Bldg., Suite 305
20525 Center Ridge Road

Rocky River, OH 44116
216-333-4282

Houston
14340 Torrey Chase Blvd., Suite 190

Houston, TX 77014
713-586-0454

New York

690 North Broadway

North White Plains, NY 10603
914-428-0200

Philadelphia

Seven Wynnewood Road, Suite 105
Wynnewood, PA 19096
215-649-6700

Canada

Pennwalt Incorporated

365 Evans Ave., Suite 302
Toronto, Ontario, Canada M8Z 1K2
416-252-5441
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SAFER USE:

INSTALLATION:

'OPERATION:

MAINTENANCE:

MECHANICAL:
ELECTRICAL:

TROUBLESHOOTING:

PURPOSE OF THIS BULLETIN

This bulletin describes each part of
your centrifuge with instructions for:

To minimize risks of personal injury and property damage.

[nstructions are intended for use by riggers knowledgeable in
heavy equipment installation methods.

PENNWALT CORPORATION ASSUMES NO RESPONSIBILITY
INSOFAR AS THE INSTALLATION OF THE EQUIPMENT IS
CONCERNED. THE SUGGESTIONS REGARDING THE
INSTALLATION OF THE EQUIPMENT HAVE BEEN MADE TO
SERVE ONLY AS A GUIDE.

Instructions are intended for use by operators familiar with
processing equipment, and trained for the type of centrifuge used.

Instructions (disassembly and assembly procedures) are intended
for use by experienced mechanics (maintenance machinists).

Instructions are intended for use by experienced electricians
familiar with electrical safety procedures.

Instructions are intended for use by qualified operators and
maintenance personnel,

“PERSONS WHO ARE NOT EXPERIENCED AS RECOMMENDED,

SHARPLES

D= MENNWALT

EQUIPMENT ® CHEMICALS
HEALTH PRODUCTS

MAY NOT UNDERSTAND THESE INSTRUCTIONS”

1 BULLETIN 464 REV 1



SUPPLEMENTAL MATERIAL

Because of the wide variation in types of equipment furnished by us, some
of the details may not apply specifically to your equipment; therefore:

1. A certified wiring diagram and a certified dimension sheet are supplied with every order.

2. Supplemental material is included with this bulletin to supply you with as complete a
manual as possible for your specific needs.

That material performs the following functions:

a. It acts as Addenda to the basic instructions so the instructions relate directly to your
needs.

b. It informs you of Pennwalt’s latest engineering changes and maintenance
recommendations.

THESE SUPPLEMENTAL INSTRUCTIONS SUPERSEDE LIKE INFOR-
MATION CONTAINED IN THE BASIC INSTRUCTIONS
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BULLETIN 459, REV. 1

RECOMMENDED SEATING TORQUES

PENNWALT CORPORATION ... 955 MEARNS ROAD, WARMINSTER, PA. 18974

SHARPLES-STOKES DIVISION



&

The following charts are supplied to prevent overtorquing of screws.

(Socket Head Cap Screws on Rotating Assemblies must be properly
torqued for the centrifuge to operate as designed, and safely).

If proper seating during installation requires exceeding the recom-
mended torque, after the assemblies are installed, dispose of the
overtorqued screws and replace with new ones at the proper torque.
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Remove Bowl Front Hub Assembly, Remove and Install Conveyor Front
Bearing Inner Race and Sleeve, Install Bowl Front Hub Assembly, Adjust Plate
Dams, Disassemble and Assemble Bowl Front Hub Assembly
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INTRODUCTION
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General Assembly. .. . .. .. Figure 1-1

A. SAFETY PRECAUTIONS SPECIFIC TO THIS CENTRIFUGE

No o s wN =

L

9.

Vibration isolators must be used when installing the centrifuge and motor.

Use flexible connections in all piping at attachment point to centrifuge.

Allow sufficient clearance around discharge chutes.

Flush out the centrifuge during each shutdown.

The bowl! should rotate clockwise when viewed from the pulley end.

Tighten the upper casing screws to 20 - 25 foot pounds before starting the centrifuge.

Make sure interlock is working so centrifuge cannot be started unless there is adequate
oil flow to the pillow block bearings.

Do not start the centrifuge unless the tension bar nut is properly seated.

Do not operate the centrifuge unless all o-rings and seals are in good condition.

B. CENTRIFUGE DESCRIPTION

Figure 1-1:

Bowl Assembly

The bowl is suspended, horizontally, between two hubs which are supported in bear-
ings enclosed in pillow block assemblies.

Conveyor Assembly

The screw conveyor is mounted concentrically inside the bowl and rotates on roller type
bearings mounted in the bow! hubs. The conveyor is driven by a spline shaft connec-
ting the conveyor to the gear box. The rear of the conveyor is supported by a tension
bar which extends through the bowl! rear hub to the pulley.

The conveyor rotates around the same horizontal axis as the bowl, but at a lower rpm.
This difference in speed (differential) moves the solids towards the rear of the bowl.
The liquid flows towards the front of the bowl.

Casing Assembly

5/1/4

The casing contains solids discharged from the rear of the bowl and liquid discharged
from the front and then diverts them in separate streams away from the centrifuge.

1-1
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Frame Assembly
The frame supports the rotating and-casing assemblies.
Drive Assembly

This assembly drives the rotating assembly in a clockwise direction, as viewed from
the pulley end, through a matched set of “*V*’ belts and pulleys.

The high rotational speed produced is responsible for creating the centrifugal force in
the bowl.

Gear Box Assembly

The ring gear housing of the gear box assembly is connected to the bowl front hub
by an adapter and rotates at the same speed as the driven bowl.

The gear box second stage assembly is connected to the conveyor through a spline
shaft and restricts the conveyor to a speed lower than that of the bowl. This restriction
creates the ‘’differential’’ between the bowl and conveyor.

Feed Tube Assembly
The feed tube is designed to introduce the feed to the feed zone of the conveyor. It

is also designed to deliver liquid polymer, flush liquid, or rinse, as required to specific
areas of conveyor.
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A. THEORY

Figure 2-71:
The feed slurry to be separated is introduced into the rotating screw conveyor feed zone

through a stationary and axially mounted feed tube. It then discharges from ports, located
around the periphery of the feed zone, into the bowl.

As the solids separate out of the siurry, they are carried by centrifugal force to the wall
of the bowl where they are scrolled by the conveyor up the inclined beach and out the
solids discharge ports. Conveyance of solids is accomplished due to the differential rotating
speed between the bowl and conveyor. Clarified liquid flows to the front of the bow!l where
it discharges through ports in the plate dams.

B. POND DEPTH

Figure 2-2:

1. The bowl is equipped with plate dams that can be chosen to vary the depth (pond
depth) of the liquid in the bowl. The pond number is stamped on each plate dam.

2. The amount of solids sedimenting in the centrifuge bow! for any specific application
is a result of:

a. The average retention time of the liquid phase in the bowl. (Determined by feed
rate and dam size).

b. The effective centrifugal force acting on the slurry.

3. The plate dams can be chosen to control the liquid holding capacity over a relatively
wide range:
a. The greatest pond depth, represented by the use of a dam carrying the highest
number, usually will result in maximum clarification of the liquid discharge and re-
duced dryness of the solids discharge.

b. The shallowest pond depth, represented by the use of a dam carrying the lowest
number, usually will result in minimum clarification of the liquid discharge and in-
creased dryness of the solids discharge.

The optimum pond setting for each application can be determined only by taking into
account the desired results, and by actual experience with the application.

5/2/3 ' 2.1



C. BOWL SPEED

The centrifugal force of the bowl is a function of the product of the bowl diameter and
the square of the rotational speed: Centrifugal Force = (rpm) 2 x (Bowl Diameter in inches)
x (0.0000142). Since the diameter of the centrifuge bowl is fixed, the centrifugal force
can be varied only by changing the rotational speed of the bowl.

WARNING

THE MAXIMUM ROTATIONAL SPEED IS STAMPED
ON THE NAMEPLATE OF EACH CENTRIFUGE AND
MUST NEVER BE EXCEEDED.

2-2 5/2/3
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ALL PLATE DAMS MUST BE SET ALIKE.
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]
$
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A. GENERAL CONSIDERATIONS

Refer to typical installation drawing and Chapter 9.

1. Select a location where there is sufficient room around the centrifuge to safely disassem-
ble it for maintenance, i.e., - end room to remove the feed tube, backdrive or torque
control, gear box; and overhead room to remove the cover and lift the bowl| assembly
clear of any other machines and personnel.

2. Allow space on opposite sides of the centrifuge for the drive motor and lubrication
system.

3. Provide an overhead track with a 7-1/2 ton hoist in line with the axis of the centrifuge
for disassembly and reassembly of the gear box, bowl! assembly, and pillow blocks during
maintenance. ldeally, a bridge crane should be used to permit lifting of the drive assembly

as well.

WARNING
THE 7-1/2 TON HOIST IS NOT ADEQUATE FOR
LIFTING THE COMPLETELY ASSEMBLED CENTRI-
FUGE. A 15 TON HOIST IS NECESSARY FOR THIS.

4. Provide a level and adequate foundation of concrete or structural steel.

5. Vibration isolators are supplied and must be properly installed beneath the centrifuge
frame and motor bracket.

6. All piping to centrifuge must have flexible connections at centrifuge.

5/3/2 Rev. 1 3-1



B.

INSTALLATION OF CENTRIFUGE VIBRATION MOUNTS

Refer to the certified dimension and installation drawings submitted earlier and Figure
9-1 of Chapter 9.

1

2.

4,

Locate the anchor bolts as recommended on the dimension drawing.

Loosen the snubber adjustment bolts on the vibration isolators until the side compres-
sion plate is not binding the snubber.

Position the two centrifuge mounting plates {128) on the foundation. Secure in place
with anchor bolts. These plates must be level and on the same plane with each other
within 1/32"".

NOTE
Shim under mounting plate if necessary.

Install the four vibration isolators {115) on the mounting plates (128). Se@we with screws
and washers (126,89). o

MOUNTING OF THE CENTRIFUGE =

(Refer to Chapter 9 for mounting of the drive motor).

18

If rotating assembly was shipped mounted on centrifuge frame, remove it—refer to
Chapter 11. .

Lower the centrifuge frame until it rests on the four vibration |solamrs See figure 10 1
for proper lifting of frame.

Figure 9-1:

Secure the centrifuge frame to the vibration isolators with screws and washers (1 16
1179,

Figure 10-1:

Install frame liners (19), retainers (67,70), back-up plates (65), and a5§90|ated hard—; ,'

ware as shown on drawing.
Reinstall rotating assembly - refer to Chapter 11.
Figure 9-2: i

Screw the leveling bolt of the centrifuge vibration isolator until contact is made with
the compression plate and the top plate starts to rise and lift the centrifuge frame.

Do this alternately to all isolators until the clearance between the top plate and the base
housing, dimension ‘X’.is a minimum of 3/8 inch.

Place a machinist level on top of the bowl at the center of its length and screw down
the leveling bolt (s) until the lower corners of the centrifuge are brought up to level.
Check for side-to-side levelness by placing the level on the diagonal corners of the
machined surface of the frame.

5/3/2



8. After the centrifuge is level, the leveling bolts must be locked by jam nuts. The snubber

adjustment bolts must be torqued to 20 ft. Ib. and locked by jam nuts.

D. CONNECTIONS AND PIPING CONSIDERATIONS

Refer to the certified dimension and installation drawings submitted earlier, and Figure
3-1.

1s

5/3/2

Select a slurry feed system to the centrifuge to suit the individual application re-
quirements. Three typical systems are shown in Figure 3-1.

Use only flexible connections between the following:

a. Customer feed line to centrifuge feed tube.

b. Customer flush line to centrifuge casing flush connection.

c. Customer rinse and polymer line (if supplied) to centrifuge feed tube.
d. Custorﬁer extension to centrifuge liquid discharge port of casing. |
e. Customer extension to centrifuge solids discharge port of casing.

NOTE

Rigid connections will not stand up to the stresses
created from the motions inherent in centrifugal opera-
tion and will crack if connected directly to the centri-
fuge. Rigid connections can also cause rough running
and could possibly cause damage to the centrifuge,
and structural damage to floors, etc. All flexible con-
nections must allow = 1/4 inch free vertical and hori-
zontal movement at a rest position.

Vent in accordance with typical installation drawing. Consult Pennwalt Sharples pro-
cess engineering for specific venting applications.

Piping connected to the lower end of the liquid discharge extension must have a minimum
of 1/4 inch per foot downward pitch. See typical installation drawing for recommend-
ed run length.

If a casing flush or feed tube and polymer rinse is used, install a manual control valve
in the customer flush lines. If desired, a flow meter may also be provided.

If the customer feed line in‘clq‘ggs“a connection for flushing out the bowl and conveyor
when the run is completed,; i flush line should have a check valve to prevent solids
from plugging it when not in use.

Piping and filtering must be installed to provide water circulation to and from the lubrica-
tion system heat exchanger and, if required, to backdrive. Refer to dimension sheet
for specific requirements.




8. On outdoor installations, provide a drain on the heat exchanger. This is to enable the

system to be drained of water if the temperature is below freezing and the centrifuge
is at rest.

Supply oil and return oil flexible lines are provided between the oil lubrication system
and the front and rear pillow block bearings. These must be connected before operating.

E. ELECTRICAL CONSIDERATIONS

3-4

Wire in accordance with Pennwalt wiring diagram submitted earlier, national and local
electrical codes, and the following:

1.

Because of the high starting current of the centrifuge motor, use wire a size larger than
indicated by the motor’s full load current rating. Select wire size in accordance with
the local codes. Wiring to the centrifuge motor must permit motor to move on its sliding
base.

WARNING

IF INSTALLATION IS IN A HAZARDOUS LOCATION,
THE SEAL FITTINGS ARE LEFT UNSEALED SO THE
PURCHASER CAN MAKE FINAL CONNECTIONS.
CHICO X FIBER PACKING AND CHICO A SEALING
COMPOUND ARE SUPPLIED WITH THE EQUIPMENT.
IT WILL BE THE RESPONSIBILITY OF THE PUR-
CHASER TO PROPERLY SEAL ALL EXPLOSION PROOF
FITTINGS AFTER THE FINAL CONNECTIONS ARE
MADE.

. The control starts the centrifuge on Wye motor connections and an acceleration timer

is set to shift to Delta connections when full speed is reached —a drop in current reading
on the ammeter indicates that operating speed has been reached. Set the timer for ap-
proximately ten minutes for the first start. Reset timer after acceleration time is deter-
mined. Do not feed until the motor is on Delta.

NOTE
The motor is provided with thermal protectors against
overheating as warranted by the motor manufacturer.
They should open on too frequent starting of the
motor.

The motor is capable of making two starts in succession:

a. With the motor initially at ambient temperature, if a cold false start is made, the
motor can be restarted while the centrifuge is still coasting or after it has come to
a complete stop.

b. A hot start can be made after the surface of the motor has cooled to an ambient
temperature not exceeding its rated load operating temperature as listed on the
nameplate. Care must be taken so the inertia of the load, the torque load, voltage,
and the method of starting are those for which the motor was designed.

More than two starts within an hour may damage the motor i.e., between multiple starts
allow one-half hour running time, or one hour rest time-rest time includes deceleration
plus idle time.

5/3/2
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Wire the control so the centrifuge motor cannot be started until the lubrication system
is first placed in operation. The centrifuge feed system should be arranged to stop or
divert the feed on the occurrence of a fault. An alarm system can be wired in the circuit
to alert the operator in the event this occurs.

Make temporary wire connections first, then momentarily start the centrifuge motor
to check the direction of rotation (which must be clockwise when viewed from the pulley
end). If the direction is wrong, change the connections and recheck. Make permanent
connections when direction is correct.

Wire the lubricating oil pump to rotate clockwise when viewed from the fan end of the
motor.

It is advisable to connect two ammeters in the line to the motor. Locate one ammeter
near the machine and mount the second in the door of the control unit. By checking
the ammeter reading periodically, it is possible to determine whether the machine is
overloaded or not. A higher than rated running current would mean overloading, and
the feed should be reduced.

3-5
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CHAPTER 4
INSTALLATION CHECKLIST

After the centrifuge and associated equipment are installed, it is recommended that before
actual startup, the following ‘‘Installation Checklist’ be carefully reviewed and checked off,
item by item, as complete and satisfactory.

Doing this will prevent oversights that could cause delay, or damage to the equipment.

Item Date Inspector Remarks
Approved Initials

A. GENERAL
1. Sufficient end room to remove gear box, feed
tube, backdrive, etc.

2. Sufficient overhead room to hoist rotating
assembly clear of other equipment and personnel

3. Foundation is level

4. Vibration isolators are properly installed and snub-
ber adjusting screws are properly tightened

5. Recommended 5 ton maintenance hoist is
available

6. Pulleys are aligned and parallel. Belts properly
tensioned

7. Feed tube is secure

8. Backdrive assembly is properly installed

9. Jack shaft-gear box coupling is aligned
10. System has automatic feed shutoff

B. ELECTRICAL

1. Only flexible conduit is used for drive motor leads

2. Drive motor starts on Wye and shifts to Delta
when full speed is reached (Acceleration timer
properly set)

3. Motor direction, both Wye and Delta, is clockwise
when viewed from pulley end

4. Fault detector system (if supplied) is operational

5. Lubricating oil pump direction is counter-
clockwise when viewed from pump end. (Suc-
tion on left side)

6. Flow eye alarms are set
7. Backdrive panel is properly wired
8. Ammeter is connected only to delta line

5/4/3 | 4-1



Item Date Inspector Remarks
Approved Initials

C. PIPING AND CONNECTIONS
1. A steady flow of cooling water is supplied to heat
exchanger

2. Customer discharge extensions are supported in-
dependently by the building structure

3. Customer discharge extensions are connected to
the centrifuge only with flexible connections

4. All customer extensions are properly vented

5. All customer rinse and flush lines have flexible
connections to the centrifuge

6. Nothing rigid connected to centrifuge
D. LUBRICATION

Refer to separate bulletin.

4-2 . - 5/4/3
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CHAPTER 5
OPERATION CHECKLIST

Toincrease efficiency and prevent oversights that could cause delay or damage to equipment,
it is highly recommended that operators become familiar with, and use the following checklist

before beginning work.

NOTE
Greasing intervals for conveyor bearings vary with
customer process. Refer to separate lubrication
bulletin for specific intervals. At the same time grease
backdrive jackshaft bearings and drive motor bracket

hinge pins.
DAILY
1. Check for cleanliness around centrifuge —noting oil spills, grease spots, liquid spills, etc.
2. Check for excessive vibration with machine empty and machine on stream
3. Check for excessive bearing noise
4. Check for loose fasteners :
5. Check that the lube oil flow eyes register proper flow—75% to 100%
6. Check that the pressure gauge registers approximately 15 psi
7. Check that temperature of oil to bearings does not exceed 100°F
8. Check that temperature of oil from bearings does not exceed 155°F
9. Check for oil leaks from gear box, hoses, etc.
10. Check ammeter readings
11. Check for general condition of vibration isolators —springs for breakage and snubber prop-
erly set
12. Check flexible connectors for deterioration
13. Check lamps of fault lights by depressing RESET/LAMP TEST pushbutton
14. Check that backdrive is operative
WEEKLY

Check lubricating oil reservoir level

MONTHLY

1. Check for abrasion on hydraulic hoses
2. Check that centrifuge is level. Readjust vibration isolators if necessary

3. Remove feed tube and check that it is not clogged. At the same time look into the interior
of the machine and check for material packing '

5/5/3 5-1



THREE MONTHS

—

. Review operation procedures

Review and/or retrain maintenance and operating personnel

o

Initially check for conveyor wear. After this period experience should dictate inspection
intervals. Each time conveyor is removed, conveyor bearings and seals must be replaced

3

4. Check gear box oil level

SIX MONTHS

1. Change gear box oil every six months for 24 hour per day operation; yearly for one shift
per day operation—Refer to chapter 12

2. Change oil and filter in the lubrication system. Clean strainers

3. Check drive belt tension—Refer to chapter 9

YEARLY

Replace seals and bearings on conveyor

TWO YEARS

Clean gear box, replace seals, O-rings, and anti-friction bearings

THREE YEARS

Clean lubrication oil reservoir

5-2 . 5/5/3



SHARPLES

DS [SENNWALT

EQUIPMENT ® CHEMICALS
HEALTH PRODUCTS

TROUBLE
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CHAPTER 6

CENTRIFUGE TROUBLESHOOTING

PROBABLE CAUSE

REMEDY

1. Centrifuge will not start

2. Centrifuge shuts down

3. Excessive vibration

5/6/2

Vibration switch tripped

No power or blown fuse

Motor starter failure
Motor failure
Motor overheated

Lubricating oil flow switch
tripped

Blown fuse
Overload relays tripped

Drive motor or backdrive
motor overheated

Vibration switch tripped

Lubricating oil flow switches
or oil temperature switches
tripping

Vibration isolator

Flexible piping not used
where required

Convevyor flights plugged
with solids

Gear box and gear box
adapter misaligned

Pillow block bearings
damaged

Conveyor bearings damaged
Loose components

Bowl or conveyor out of
balance due to wear

Reset switch

Check power source;
check fuse

Repair or replace starter
Repair motor
Cool, restart, trace cause

Refer to lubrication system
remedies

Replace fuse
Reset relays

Cool and trace cause
Reset, trace cause
Refer to lubrication system

remedies

Check for improper adjustmen-t

Install flexible piping
Flush out convevyor
Correct alignment
Replace bearings

Replace bearings
Tighten components

Repair; rebalance by Pennwalt

6-1



TROUBLE

PROBABLE CAUSE

REMEDY

4. Incomplete clarity
or dryness

5. Centrifuge shutdown
resulting from
lubrication system

6. Torque monitoring
device trips

Wrong pond depth chosen
Conveyor flights worn
Feed temperature too low
Feed rate too high

Filter element clogged
Strainers plugged

Dirt in pillow block
oil nozzles

Qil temperature too high

Feed rate too high

Solids concentration
too high

Foreign material lodged
in bowl

Re-evaluate

Repair or replace
Adjust temperature
Adjust feed rate
Replace filter
Clean strainers

Clean nozzles

Check for pillow block
bearing failure

Adjust feed rate

Reduce solids concentration

Remove all foreign
matter

5/6/2
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CHAPTER 7
TOOLS

The following are supplied with the centrifuge:

1. Tension Bar Wrench:
Removal and installation of tension bar nut

2. Bowl Rear Hub Nut Wrench:
Removal and installation of rear hub nut

3. Bearing Puller:
Removal of pulley thrust bearing

4. Dowel Pin Extractor
5. Dowel Pin Sleeve Extractor
6. Tension Bar Protecting Cap

7. Gear Box Adapter Removal Aids:
Reducer, Hose, Adapter, Pump, Oil, Gauge

8. Pillow Block Bearing Removal Aids:
Bearing Remover Assembly, Hydraulic Cylinder,
Adapter, Pump, QOil, Gauge, Hoses, Tee, Eyebolt

The following are supplied as options:

1. Bowl Truck

2. Bowl Lifter

3. Convevor Lifter

4. Puller for Conveyor Front Bearing Seal Holder

The following are hardened steel, square head, half-dog-point set screws to be used for
jacking purposes mentioned in the disassembly procedures of the maintenance section:

SIZE AND USE , . _ QUANTITY
5" - 11 x 3%
Remove Pillow Block Covers 4
Remove Bowl! Front Hub 4
%" - 10 x 6"
Remove Rear Hub 6
Remove Gear Box Adapter from Gear Box 6
Remove Spline Bushing 6
' -13 x 8%"
Remove Pulley ) <

5/7/2 7-1



SIZE AND USE

B’ =11 x 8"
Remove Gear Box Adapter from Front Hub

%' - 13 x 3% .
Remove Conveyor Front Bearing Hub
Remove Tension Bar

3" - 16 x 17"
Remove Conveyor Rear Bearing Seal Holder

7-2

QUANTITY
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CHAPTER 8
MAINTENANCE CAUTIONS
AND GUIDELINES

A. GENERAL

Do not interchange components which are part of a balanced assembly.

Torque all screws used on rotating assemblies as recommended on the Seating Torque
Chart, Bulletin 459.

Before reassembly, inspect all parts and replace as required.

Before disassembly and assembly, always refer to the drawing that illustrates the recom-
mended lifting points and weight of each item.

Do not remove any parts by striking them with a hammer or other tool. All tight-fitting
parts are designed to be removed using either jackscrews, pullers, or special Pennwalt
tools.

B. BEARINGS

1. The inner race and outer race of a bearing must be replaced as a set.

Properly lubricate all bearings before placing the centrifuge in operation.

3. When heating ‘bearings in oil to install, do not exceed a temperature of 212°F. Use a

thermometer to check oil temperature.

New bearings are treated with slushing compound, carefully wrapped, and boxed to
preserve this coating. Keep all spare bearings in their original container without open-
ing in an environmentally controlled area. Do not wash with solvent before installing.

C. SEALS

[

Only Kimwipe tissue or equivalent and acetone may be used to wipe the mating faces
of mechanical seals. Handle seals with care and AVOID TOUCHING the sealing sur-
faces. Keep wrapped in soft tissue until needed.

Be sure lip seals are installed in the proper direction. Make sure sealing surface is free
of nicks. '

D. LUBRICATION

For easier assembly, lubricate o-rings with Pennwalt Keystone grease before installing.

E. CLEANING

1e

5/8/1

All assembly procedures, especially bearing and seal replacement, must be performed
in a clean area; if possible, in a dust free room.

. Opened bearings, or any parts that have been cleaned, should be kept covered until

needed.

. Before reassembly, all parts, except bearings and seals, must be cleaned in a suitable

solvent.

. Make sure all threads and pilot diameters are wiped clean of dirt. Apply “"Never-Seez"’

or equivalent anti-galling compound to all screws and pilot diameters before assembling.

8-1
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CHAPTER 9
DRIVE ASSEMBLY

CONTENTS
A. Installation. . ........ D s un o o o S it e S 9 o i 1 3 1 0 9-1
1. Install Drive Assembly . . . . . .. . .. 9-1
2, -Adjust Vibration 1solators. « s w i v esw s mesvrwvam s e vows w oS w s wEE EEW LD 9-1
3. InspectPulleys . ................ T . 9-2
A Alg PONBYS 5 65555005 5 5503 0 2 00 S I8 E U5 N A A5 h S T FH T e v ioe it o m et o e 5 9-2
B. Drive Belt Installation and Tensioning Procedure (Power Bands Only). .. ... ...... 9-2
C. Drive Belt Installation and Tensioning Procedure (Single Strand Set). ........... 9-3
D: Belt Troubleshooting . i «vsw: wesmimm v mvpesmvgms wonmsmesw s mesmsd 5% 5ens 9-4
E. Installation of Backdrive {If Supplied) . . . . . .. .. ... . .. . . 9-4
F. Sequence of Operation . . .. ... ... . ... e e 9-4
Drive Assembly . . . . .. Figure 9-1
Vibration 180lator . oo v vy v v v o v g v w s o v s m 5w o s w wn s b 6w g Figure 9-2
Belt TensioniNg s s s ssmesmsman comss i mes Moy miMas@ih 05mcn o Figure 9-3
A. INSTALLATION
Figure 9-1

1. Install Drive Assembly:

a. Prepare the foundation for the drive assembly in accordance with the dimension.,
sheet supplied. Anchor bolt hole layout is critical. Tolerance given on the dimension

sheet must be adhered to.

b. Position the two drive assembly mounting plates (127) on the foundation. Secure
in place with anchor bolts. These plates must be level and on the same plane with
each other within 1/32”.

NOTE
Shim under mounting plate if necessary.

c. With the rubber sound pads under the bases, install the four vibration isolators (35)
on the mounting plates (127). Secure with screws and washers (126, 89).

d. Lift the drive assembly and set it on vibration isolators (35). Secure with screws
and washers (88, 89).

2. Adijust Vibration Isolators:
Figure 9-2:

a. Screw the leveling bolt of the isolator until contact is made with the top plate and
the top plate starts to rise and lift the motor bracket. .

5/9/5 Rev. 1 ; : 9-1
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3.

Do this alternately to the four isolators until the clearance between the top plate
and the base housing, dimension ““X'’, is a minimum of 3/8 inch.

b. Screw the leveling bolt of the isolators until the motor bracket is level.

c. After the motor bracket is level, torque the snubber adjustment nuts to 20 ft. Ib.
and lock with jam nut.

Inspect Pulleys:

a. Worn grooves, burrs, rough spots, dirt, oil, rust, pitting, etc., can damage belts.

b. Proper alignment of the centrifuge pulley and the drive motor pulley is essential to
longer belt life.

Keys must be seated.
Bushings must be securely fastened.

. Align Pulleys:

Figure 9-1.
a. Line up edges of drive motor pulley (51) with centrifuge pulley.

b. If the pulleys are lined up properly, the straight edge will tough them at the points
indicated by the arrows.

c. Rotate each pulley to check there is no distortion of pulley or driveshaft.

B. DRIVE BELT INSTALLATION AND TENSIONING PROCEDURE (POWER BANDS ONLY)

Figure 9-1:

",

5
6.

e

g-2

NOTE ;
When replacing belts, it is first necessary to remove
guard assembly (31).

. Loosen nuts (77) on T-slot bolts (5).

Loosen inner nuts of spherical flange assembly (65). Tighten each outer nut an equal
distance until sheave center distance is reduced to a point where belts can easily be
slipped on sheaves. Forcing the belts can damage the load carrying cords and cause
premature belt failure. ;

NOTE
The belts are a matched set. Always check for mat-
ching before installing belts. When replacing beits,
always replace the set.

Take up slack on belt. Do this by evenly tightening the inner nuts of the spherical flange
assembly (65).

Measure belt span — see Fig{Jre 9-3, sheet 2.

)’égi’e_ \9:3:

Mount a dial indicator as shown.
Set the dial indicator at zero.

With a pérson at each spherical flange assembly, simultaneously tighten inner nuts 1/2 |
turn or until 0.050 inch maximum travel on indicator.dial is read.

5/9/5 .



8.
9.

10.
¥1.

12.

13.

Tighten nut ,107) of tensioner assembly until dial indicator once again reads zero.

Repeat steps 7 and 8 as many times as necessary until proper tension is achieved. This
is measured as follows:

Figure 9-3, Sheet 2:

a. Place a flat metal plate (37 x 2-3/4" x 1/8”) on top of one belt, located at the center
of the belt span.

b. A 30 pound force applied to the center of the plate should deflect the belt 1/128
times center distance (measured from top of adjacent belt to top of belt being
deflected downward) when proper static tension is reached.

Lock nuts of spherical flange assembly (65).

Snug only nuts (77) on bolts (5).

Maintain gaps of 1/8 inch to 1/4 inch between nuts (103) and cylinder assembly (98)
and nut (103), and bracket (110). Tighten set screws (105).

Observe tension value indicated on belt tensioner assembly. Record this number. When

" retensioning or replacing belts, tension to this number. Procedure of measuring deflec-

. tion and static force is not necessary once tension value is established.

14;

x

i

Reinstall belt guard assembly (31).

NOTE
There is normally a drop in tension during the first 24
to 48 hours of operation. During this “run-in"’ period,
the belts seat in the pulley grooves and the initial
stretch takes place. After a day or two, the drive
should be stopped and another check made for the
correct amount of tension.

C. DRIVE BELT INSTALLATION AND TENSIONING (SINGLE STRAND SET)

Belt installation and tensioning is same as power bands (Paragraph B) except deter-
mine initial deflection and static force as follows:

Figure 9-1, Sheet 2:

;B

2.

3.

/5

Tension the belts until they are snug.

Measure the belt span as shown.

Multiply the span by 1/64 inch. The result is called dimension ‘X'’ for reference.
Using a spring scale, pull down on one of the belts at the midpoint of its span. Measure
:cp;'f)orce reqqired to deflect the belt to the dimension determined in step 3. (dimensi.on

Typical belt deflection force for ’6V"’ belt sections to derive at dimension X'’ is 15
pounds. ,

9-3



D. BELT TROUBLESHOOTING

Problem . . ......... ... .. i, Possible Cause
1. SpeedLoss . . . ... ... ... . . . ... ... Improper Belt Tension
2. Abnormal Wear. ..« viswimismswismswanaun es Pulleys Misaligned
Improper Belt Tension
3. BeltSoftening . . ........... ... ... ... . .. .... Oil or Chemical Contamination
4. Belt Hardening and Cracking . . ... ............. Excessive Heat or Cold

Chemical Contamination

B. BeltSlap. ....... ... . . . . e Improper Tension
Pulleys Misaligned

E. INSTALLATION OF BACKDRIVE (IF SUPPLIED)
Refer to separate bulletin.
F. SEQUENCE OF OPERATION

Refer to Bulletin 515.

9-4 5/9/5



30.
31.
31-1.
31-2.
31-3.
31-4,
31-5.
31-6.
31-7.
31-8.
31-9.
31-10.
89.
116.
117.
126.
128.
134.
135.
136.

4-15.
4-16
91.
115.
123.

REFERENCE
(F-3385)

Drive Belt Set

Belt Guard Assembly

Belt Guard Right Hand End

Belt Guard Left Hand End

Adjustable Side Cover

End Mounting Foot

Front Mounting Foot

Wing Screw (1/4" - 20 x 1/2")

Hexagon Head Cap Screw (3/8" - 16 x 3/4")
Hexagon Nut (3/8" - 16, “Flexloc”)

Plain Washer (1/2")

Hexagon Head Cap Screw (1/2” - 13 x 1-1/4")
Lockwasher (5/8")

Hexagon Head Cap Screw (3/4" - 10 x 2")
LLockwasher (3/4")

Hexagon Head Cap Screw (5/8" - 11 x 1-1/2")
Centrifuge Mounting Plate

Pulley Guard

Hexagon Head Cap Screw (3/8” - 16 x 3/4")
Lockwasher (3/8")

REFERENCE
(R-601)

Gear Box Guard

Nameplate

Drive Screw (#6 x 1/4")

Lockwasher (3/4")

Centrifuge Vibration Isolator

Hexagon Head Cap Screw (3/4” - 10 x 1-3/4")

\‘@ T T

> T

E /" )
| | GEAR BOX ASSEMBLY \
B I

GEAR BOX GUARD
APPROXIMATE WEIGHT = 100 LBS

DRIVE MOTOR
SEE SHEETS 2 AND 3

-~ /’
><g |
CENTRIFUGE ASSEMBLY N
- ‘ BELT TENSIONER ASSEMBLY |
SEE SHEET-2
%n.n_ow BLOCK COVER l \/
, SEE VIEW "A" // D\
/\‘ - .h'l//“i/\\ 2
/’ / 'y z o
/ /// % e
e / 7! /
a1 LIFTING EYE
’ // 4 / / / / BELT ADJUSTING ASSEMBLY S
- L /‘ / / { // I-EACH SIDE OF MOTOR BASE
/:/ // l: ! SEE SHEET-2
- /\“\/// \\K
o TNxg
@ / ,[ o |
MOUNTING PLATE & // - <
,/ g = PiLLOW BLOCK COVER z /\\
| /%//‘ /@\%

/ ,/‘ /

N >
) \, -
HEXAGON N Ts///
iy
LOCKWASHER / N

~
PLAIN WASHER

- N = g
: FaN| : )
i /
- N ' N ’ : -
: \ y,
\\ = < N \
; ) ; ANCHOR BOLT VIEW "A"
@_\»\M S > 1"-8, 2-EACH MOUNTING PLATE
CENTRIFUGE ISOLATOR NS
4-TOTAL .
REFER TO CHAPTER-3 J \[

MOUNTING PLATE

BELT GUARD ASSEMBLY
APPROXIMATE WEIGHT =500 LBS

5/915

LIFTING EYE

9

DRIVE ASSEMBLY
FIGURE 9-1
Sheet 1 of 3
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30.
31.
31-1.
31-2.
31-3.
31-4.
31-5.
31-6.
31-7.
31-8.
31-9.
31-10.
89.
116.
117.
126.
128.
134.
135.
136.

4-15.
4-16
1.
115.
123.

REFERENCE
(F-3385)

Drive Belt Set

Belt Guard Assembly

Belt Guard Right Hand End

Belt Guard Left Hand End

Adjustable Side Cover

End Mounting Foot

Front Mounting Foot

Wing Screw (1/4" - 20 x 1/2")

Hexagon Head Cap Screw (3/8" - 16 x 3/4")
Hexagon Nut (3/8” - 16, “Flexloc’)

Plain Washer (1/2")

Hexagon Head Cap Screw (1/2" - 13 x 1-1/4")
Lockwasher (5/8")

Hexagon Head Cap Screw (3/4" - 10 x 2")
Lockwasher (3/4")

Hexagon Head Cap Screw (5/8" - 11 x 1-1/2")
Centrifuge Mounting Plate

Pulley Guard

Hexagon Head Cap Screw (3/8" - 16 x 3/4”")
Lockwasher (3/8")

REFERENCE
(R-601)

Gear Box Guard

Nameplate

Drive Screw (#6 x 1/4")

Lockwasher (3/4")

Centrifuge Vibration Isolator

Hexagon Head Cap Screw (3/4" - 10 x 1-3/4")

S i e 2

GEAR BOX GUARD LIFTING EYE

APPROX{MATE WEIGHT = 100 L8S

g //// g S
’
| GEAR BOX ASSEMBLY \
/7
Q \\ | : 4[’ / h

DRIVE MOTOR
SEE SHEETS 2 AND 3

CENTRIFUGE ASSEMBLY

BELT TENSIONER ASSEMBLY
SEE SHEET-2

ﬁl LLOW BLOCK COVER

, SEE VIEW "A"
P

BELT ADJUSTING ASSEMBLY
1-EACH SIDE OF MOTOR BASE
SEE SHEET-2

MOUNTING PLATE

PILLOW BLOCK COVER

./

- AT
~ .- i1
/ HEXAGON NUTS//}z;
P LOCKWASHER — _#7 "
- oy

PLAIN WASHER \
ANCHOR BOLT
1"-8, 2-EACH MOUNTING PLATE

o \. ..7 | @{@\ N DRIVE ASSEMBLY
\ FIGURE 9-1
t""@@ (3-4) Sheet 1 of 3

BELT GUARD ASSEMBLY
APPROXIMATE WEIGHT =500 LBS

CENTRIFUGE ISOLATOR
4-TOTAL
REFER TO CHAPTER-3

MOUNTING PLATE

5/9/5



REFERENCE
(F-3385)

Drive Motor

Hexagon Head Cap Screw (7/8” - 9 x 3-1/4")
Lockwasher (3/4")

T-Slot Bolt (1" - 8)

Washer (1", Special)

Hexagon Socket Head Cap Screw (3/4” - 10 x 1-1/2")
Adjusting Rod Bracket ‘
Adjusting Rod

Motor Base and Bracket Assembly
Stationary Base Pad

Flat Head Machine Screw (1/4" - 20 x 3/4")
Drive Assembly Vibration Isolator

Dowel Pin (3/4" Dia. x 2")

Motor Pulley

Pulley Bushing

Plain Washer (7/8")

Lockwasher (7/8")

. Cotter Pin (3/16” Dia. x 1-1/2")
. Sbherical Flange Assembly

Clevis Pin

. Adjusting Bolt (1" - 8, Special)

Hexagon Nut (1”7 - 8)
Hexagon Head Cap Screw (5/8” - 11 x 1-3/4")
Lockwasher (5/8")

. Cotter Pin

Chain (8" Long)
Nut (7/8" - 14, Flexloc)

. Spherical Rod End

Ball Loc Pin

. Grease Fitting (1/8” N.P.T.)
. Sleeve

Cylinder Assembly
Belleville Spring

. Spacer

Belt Tensioning Piston Bearing

. Shoulder Screw (5/8" Body x 1/2" - 13)

Locknut

Nylon Plug

Hexagon Socket Headless Set Screw (3/8" - 16 x 3/4")
Belt Tensioning Piston

Hexagon Nut (1-1/2” - 6)

Bearing Support

. Spherical Bearing

Belt Tensioning Bracket
Hexagon Socket Head Cap Screw (3/4” - 10 x 2-3/4")

. Stationary Motor Base (Left)
. Stationary Motor Base (Right)

Lockwasher (1")
Hexagon Head Cap Screw (5/8" - 11 x 1-1/2")
Drive Assembly Mounting Plate

MOTOR ADJUSTING SCREW
I - EACH MOUNTING PAD

4-TOTAL

STATIONARY MOTOR BASE
LEFT SIDE
SEE EXPLODED VIEW "A"

DRIVE ISOLATOR
2 -EACH STATIONARY MOTOR BASE
SEE EXPLODED VIEW "A" AND FIGURE 9-2

~ 5/9/5

DRIVE MOTOR LIFTING EYES
SEE SHEET-3

DRIVE PULLEY CENTRIFUGE PULLEY

STRAIGHT EDGE i |

NOTE

{F THE PULLEYS ARE PROPERLY ALIGNED , THE
STRAIGHT EDGE WILL TOUCH AT THE POINTS
INDICATED BY THE ARROWS.

PULLEY ALIGNMENT

BELT TENSIONING

N MOTOR BASE BRACKET

U SEE EXPLODED ViEW"S"

STATIONARY MOTOR BASE
RIGHT SIDE
SEE EXPLODED VIEW "A"

HEXAGON NUTS

=
\F_-j) LOCKWASHER
&P PLAIN WASHER

’ ANCHOR BOLT
g 1"- 8, 2- EACH MOUNTING
PLATE
: PAD ON THE CENTRIFUGE FRAME

MOUNTING PLATE

EXPLODED VIEW "A"

COAT WITH MOLYKOTE OR EQUIVALENT
AND ASSEMBLE IN THE CYLINDER AS
SHOWN (30-TOTAL) @

CHAMFER MUST FACE
AS SHOWN

EXPLODED VIEW "B"

DRIVE ASSEMBLY _ °
FIGURE 9-1 "
Sheet 2 of 3
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. Cotter Pin
. Chain (8” Long)

. Spherical Rod End

. Grease Fitting (1/8” N.P.T))
. Sleeve

. Spacer

. Shoulder Screw (5/8" Body x 1/2" - 13)

. Spherical Bearing

REFERENCE
(F-3385)
Drive Motor
Hexagon Head Cap Screw (7/8" - 9 x 3-1/4")
Lockwasher (3/4")

T-Slot Bolt (1" - 8)

Washer (1", Special)

Hexagon Socket Head Cap Screw (3/4” - 10 x 1-1/2")
Adjusting Rod Bracket

Adjusting Rod

Motor Base and Bracket Assembly
Stationary Base Pad

Flat Head Machine Screw (1/4" - 20 x 3/4")
Drive Assembly Vibration Isolator

Dowel Pin (3/4" Dia. x 2")

Motor Pulley

Pulley Bushing

Plain Washer (7/8")

Lockwasher (7/8")

. Cotter Pin (3/16” Dia. x 1-1/2")
. Spherical Flange Assembly

. Clevis Pin

‘Adjusting Bolt (1" - 8, Special)

Hexagon Nut (1" - 8)
Hexagon Head Cap Screw (5/8" - 11 x 1-3/4")
Lockwasher (5/8")

Nut (7/8" - 14, Flexloc)

Ball Loc Pin

Cylinder Assembly
Belleville Spring

Belt Tensioning Piston Bearing

Locknut

Nylon Plug

Hexagon Socket Headless Set Screw (3/8” - 16 x 3/4")
Belt Tensioning Piston

Hexagon Nut (1-1/2" - 6)

Bearing Support

Belt Tensioning Bracket :
Hexagon Socket Head Cap Screw (3/4” - 10 x 2-3/4")

. Stationary Motor Base (Left) l
. Stationary Motor Base (Right)

Lockwasher (1”)
Hexagon Head Cap Screw (5/8" - 11 x 1-1/2")
Drive Assembly Mounting Plate

¥

' 5/9/5 : EXPLODED VIEW "A"

DRIVE MOTOR LIFTING EYES
SEE SHEET-3

MOTOR AD:TING SCREW
1- EACH MOUNG PAD » 1
4-TOTAL \ SN » MOTOR BASE BRACKET
\\ SEE EXPLODED VIEW"B"

T

STATIONARY MOTOR BASE
LEFT SIDE
SEE EXPLODED VIEW “A"

@ SEE SMEET-3
DRI’ ISOLATOR

2-EA STATIONARY MOTOR BASE

SEE (PLODED VIEW "A” AND FIGURE 9-2

(13

STATIONARY MOTOR BASE
RIGHT SIDE
SEE EXPLODED VIEW "A"

HEXAGON NUTS

-

;'sé_?) LOCKWASHER

D
& /PLAm WASHER
(7Y
\»5‘4

=)

M

e
)

STATIONRY MOTOR BASE

ANCHOR BOLT

1"- 8, 2- EACH MOUNTING
PLATE

MOUNTING PLATE

PRESSED IN

\\@

PAD ON THE CENTRIFUGE FRAME '
& IDHES

DRIVE PULLEY CENTRIFUGE PULLEY

STRAIGHT EDGE
T

I

NOTE

ilF THE PULLEYS ARE PROPERLY ALIGNED , THE
{STRAIGHT EDGE WILL TOUCH AT THE POINTS
JINDICATED BY THE ARROWS.

PULLEY ALIGNMENT

BELT TENSIONING

AND ASSEMBLE IN THE CYLINDER AS
SHOWN (30-TOTAL @

S

CHAMFER MUST FACE
AS SHOWN

EXPLODED VIEW "B"

~ DRIVE ASSEMBLY
FIGURE 9-1
Sheet 2 of 3
i

i

COAT WITH MOLYEOTE OR EQUIVALENT

i




=X

DRIVE MOTOR BASE

NOTE- RODS MUST BE SECURED WITH PINS
AS SHOWN . DRIVE MOTOR

APPROXIMATE WEIGHT =6700 POUNDS
( TYPICAL FOR ALL 4 RODS) 7 .

APPROXIMATE WEIGHT = 850 POUNDS

5/9/5

DRIVE ASSEMBLY
FIGURE 9-1
Sheet 3 of 3




TOP PLATE
COMPRESSION PLATE

LEVELING BOLT

SNUBBER ADJUSTMENT

=gyes =3
- . ‘ LOCKNUT
LOCKNUT BASE PLATE
COMPRESSION SPRINGS
SNUBBER ADJUSTMENT ( SOUND PAD

: , VIBRATION ISOLATOR
5/9/% FIGURE 9-2
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[

-

| __—— LEFT STATIONARY MOTOR BASE

RIGHT STATIONARY MOTOR BASE--
BELT ADJUSTMENT BELT ADJUSTMENT

DRIVE MOTOR

DRIVE BELTS

LEFT STATIONARY MOTOR BASE

]

/ L
RIGHT STATIONARY MOTOR BASE

DIAL INDICATOR BASE

MOUNTED APART FROM
THE CENTRIFUGE AND

e e DRIVE MOTOR
\*-h-_

LOCKNUT

PISTON ADJUSTMENT.

LOCKNUT.

DIAL INDICATOR

TENSIONER ASSEMBLY BRACKET
_~ MOUNTED ON THE CENTRIFUGE

PISTON

BELT TENSIONING
FIGURE 9-3
Sheet 1 of 2
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CHAPTER 10
COVER AND FRAME ASSEMBLY

REFERENCE
(F-3399)

Gasket

Hexagon Head Cap Screw (1/2” - 13 x 1-1/2")
Lockwasher (1/2")

Inspection Cover

Inspection Cover Gasket

Hexagon Head Cap Screw (3/8" - 16 x 7/8")

Frame

Eyebolt (1-1/4" - 7)

Pipe Plug (2" N.P.T)
Pipe Plug (1-1/2" N.P.T.)
Pipe Plug (1-1/4" N.P.T.)
Pipe Plug (3/4" N.P.T)
Cover

Instruction Plate

Cover Liner

Hexagon Head Cap Screw (3/8" - 16 x 3/4")
Lockwasher (3/8")

Frame Baffle (Liquid)

Frame Baffle (Solids)

Frame Liner

Plain Washer (3/8")

Hexagon Head Cap Screw (3/8" - 16 x 1")
Liner Retainer

Back-Up Plate

Retainer

Retainer

Hexagon Head Cap Screw (3/8" - 16 x 1”)
Manifold Cover

Manifold Cover Gasket

Eye Bolt (3/4")

Locating Pin

5/10/9

COVER ASSEMBLY LIFTING
APPROXIMATE WEIGHT = 1128 LBS

FRAME ASSEMBLY LIFTING
APPROXIMATE WEIGHT = $500 L8S

FRAME ASSEMBLY

LIFTING EYES FOR LIFTING COVER ONLY

1-EACH SIDE

BOND TO COVER WITH EC2218 ADHESIVE

"3 f

COVER AND FRAME ASSEMBLY
FIGURE 10-1
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HEALTH PRODUCTS CHAPTER 1 1
ROTATING ASSEMBLY

CONTENTS
A. Remove Rotating Assembly from Frame............................. .. 111
B. Install Rotating Assembly into Frame. . ................. ... 11-1
Rotating Assembly . . . ... .. .. .. Figure 11-1

A. REMOVE ROTATING ASSEMBLY FROM FRAME

1. Remove retaining screws and raise upper casing—refer to Chapter 10.
2. Remove guards—refer to Chapter 9.
3. Disconnect backdrive or torque control coupling—refer to separate bulletin.
4. Disconnect oil feed and return lines to pillow blocks.
5. Remove:
Chapter 13:

a. Screws and washers (89-2, 89-3)
b. Feed tube bracket clamp
c. Feed tube (82)

Chapter 9:
d. Drive belts

Figure 117-1:

e. Dowel pin protectors (200)

f. Dowel pins and sleeves {189) _

g. Screws, washers, and lockwashers (104, 118, 119)
h. Rotating assembly —use the bowl lifter tool

6. Lower the assembly in a horizontal position onto a suitable, clean wooden surface.

7. Remove the lifter tool.
B. INSTALL ROTATING ASSEMBLY INTO FRAME

Figure 17-1:

1. Lower rotating assembly until the pillow blocks are in line with, and just make contact
with the mounting pads on the frame —use the bowl lifter. Make sure the mating sur-
faces of the pillow blocks and frame mounting pads are clean.

2. Use the dowel pin holes as guides to position the pillow blocks.
3. Install:

Figure 17-1:

a. Sleeves and dowels pins (189)

b. Lockwashers, washers, and screws (119, 118, 104)
c. Protectors (200)

5/11/4 11«1
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Chapter 9:
d. Drive belts

Chapter 13:

e. Feed tube (82)

f. Feed tube bracket clamp

g. Screws and washers (89-2, 89-3)

~Connect oil lines

Connect torque control or backdrive coupling—refer to separate bulletin.
Install the guards —refer to Chapter 9.
Lower the upper casing—refer to Chapter 10. Install retaining screws.



SECTION "E"-"E"

FRONT PILLOW BLOCK

GEAR BOX ADAPTER
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SHARPLES

D= MENNWALT SHARPLES POLICY

EQUIPMENT & CHEMICALS ON

GEAR BOX REPAIR

The gear boxes used on Sharples Vertical & Horizontal Super-D-Canter® centrifuges are not of
the usual commercial variety. They are designed and manufactured by Sharples especially for
centrifuge operation, where the housing rotates at high centrifuge speed. In addition, the need for
high output torque and low mass, results in the gear boxes having the following features:

1. Each is a two stage planetary design, with the housing rotated, while the first stage sun
gear is stationary, or maintained at a controlled speed.

2. The stage assemblies and the housing assembly are individually dynamically balanced.
3. All planet and sun gears are hardened and ground to AGMA Class 12 accuracy.
4 . Planet gears are selectively assembled as sets, and may not be replaced individually.

A planetary gear box requires each planet to share the torque load. To accomplish this, each
component is manufactured to a high degree of accuracy. Close quality control of assembly and
test, as well as manufacturing, is required.

DUE TO THE ABOVE

Sharples recommends that the only maintenance done to gear boxes is to change the oil, as specified
in the instruction book. ’

For customers who have repair facilities with qualified and trained by Sharples mechanics, the
instruction book describes the interior of the box. Removal of sludge, and replacement of seals,
O-rings, hardware, and anti-friction bearings is acceptable, if supervised by a Sharples service

engineer.

Other maintenance, if required, should be done at the Sharples repair facility. Improper repair may
result in rapid destruction of the box with serious economic consequences.

Sharples will be happy to assist you in planning a spare gear box program for your installation.
Contact the local Sharples Sales Representative or the Manager of Centrifuge Parts, in Warminster,

Pa., for assistance.



A. GENERAL

This chapter describes procedures for checking and maintaining gear box oil level, removing
the gear box from the centrifuge, gear box disassembly and assembly, and component cleaning

recommendations.

B. OIL LEVEL CHECKING, FILLING AND DRAINING OIL

The gear box oil level should be checked every three months. The oil should be completely
drained and replaced yearly for one shift per day operation and every 6 months for 24 hour
operation. Refer to Bulletin 576 for the type gear box oil required.

1. Check Oil Level:
Figure 12-1:
a. Rotate gear box until plug (16-5) is in the 12 o’clock position.

b. Remove the uppermost front cover plug (13).

c. Oil should appear at the hole for plug (13). If not, remove plug {16-5) and add clean
oil until oil appears at plug (13) hole.

CAUTION

Use care to prevent contaminating the gear box when
- plugs are removed.

2. Draining And Filling:
a. Rotate gear box until plug (16-5) is at 6 o'clock postion. Remove plug (16-5).
b. Remove uppermost plug (13) te facilitate draining.

CAUTION
Use care to prevent contaminating the gear box when
plugs are removed.
After complete draining, rotate gear box until plug (16-5) is at 12 o’clock position: . . -
Install plug (13). Remove other plug (13) (plug 45° from plug (16-5).
Pour oil into plug (16-5) opening until oil appears at plug (13) hole.
Install plugs (16-5, 13) securely to prevent leakage.

- o a0

C. REMOVE GEAR BOX FROM CENTRIFUGE

Figure 9-1:

1. Remove screws (123), lockwashers (91), and gear box guard (4).
2. Disconnect torque control or backdrive. Refer to separate bulletin.
Figure 12-2:

3. Support the gear box with a sling and hoist.

4. If installed remove screws (217) and set cover ring (216) back.

5/12/2 ' o ' 12-1



NOTE

If the gear box has previously been shimmed, mark the
thickness and location of the shim on the gear box and
the gear box adapter.

5. Loosen screws (225).

Install %” - 10 x 3” square head jackscrews in adapter jackscrew holes. Jack gear box
as far as it will go with screws (225} still in it.

7. Remove screws (225).
8. Move gear box away from the adapter with support and hoist.

D. DISASSEMBLY

ATTENTION

IT IS NOT RECOMMENDED THAT THE GEAR BOX BE
DISASSEMBLED WITHOUT A PENNWALT SHARPLES
CUSTOMER SERVICE REPRESENTATIVE PRESENT.

1. General

When gear box is disassembled, all work must be accomplished in a clean area with an
overhead hoist available.

CAUTION

The gear box consists of three independently balanced
assemblies which are match marked.

First Stage Gear Assembly

Second Stage Gear Assembly

Gear Box Shell Assembly: Ring Gear Housing (Shell)
Front Cover
Rear Cover

Therefore, prior to proceeding with disassembly and assembly of the gear box for repair
or cleaning, the following restrictions must be understood and strictly adhered to:

a. Do not attempt to disassemble stage assemblies. They are assembled and balanced to
a high degree of accuracy and should only be reworked at the Pennwalt Sharples factory.
Bearings (8) may be replaced, however.

b. “Line up’’ match marks when assembling trhe gear box shell assembly.

2. Remove Front Cap Items:
Figure 12-1:
a. Support gear box in a vertical position with pinion (first stage sun gear (5)) up.
b. Remove: .
(1) Screws (10) (5) Spacer (28)

(2) Front cap (1) - use jacking screws  (6) Gasket (11)
(3) Wavy spring (29) ‘ (7) Seal (4)

(4) Retainer (30)
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3. Disassemble Front Cover and Remove First Stage Gear Assembly:

a. Remove:
(1) Screws (219) and cover ring (218) if supplied
{2) Screws (16-4)
(3) Front cover (16-1) - use jacking screws

(4) First stage gear assembly (15) - lift using eyebolts and a hoist.

WARNING

IF WHILE JACKING FRONT COVER (16-1) FROM SHELL
(16-2), THE BEARING BINDS AND FIRST STAGE GEAR
ASSEMBLY (15) LIFTS UP WITH THE FRONT COVER,
DO NOT CONTINUE DISASSEMBLY. FOLLOW
ALTERNATE PROCEDURES.

Alternate 1

Keep a constant tension on front cover (16-1) with the hoist. Try to pry it away from the
first stage gear assembly or try tapping inner race of bearing (8) using a suitable piece of
tubing and a mallet. If this does not work, proceed to alternate 2.

WARNING

KEEP HANDS AWAY FROM PINCH POINTS.

Alternate 2

(1) Remove jacking screws.

(2) Fasten front cover (16-1) to shell (16-2) with screws (16-4).
(3) Invert gear box and brace the front cover.

(4) Remove screws (16-4).

(5) Jack front cover until it breaks contact with the shell.

(6) Install eyebolts into the rear cover and hoist shell, rear cover, and second stage gear
assembly from front cover and first stage gear assembly (15).

(7) Install eyebolts into the first stage and apply tension.

{(8) Pry the first stage away from the front cover.

WARNING
KEEP HANDS AWAY FROM PINCH POINTS.

b. If required remove:
(1) Retaining ring (6)
(2) Sun gear (5) and attached parts
(3) Bearing (3) - use an arbor Press
(4)  Springs (2)
(5) Bearing (8) located on front cagé of first stage gear assembly (15)
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4. Disassemble Rear Cover and Remove Second Stage Gear Assembly

a. Turn gear box over so rear cover (16-3) faces up.
b. Remove:
(1) Screws (219) and cover ring (218) if supplied
{2) Screws (16-4)
(3) Rear cover (16-3) - use jacking screws
WARNING
IF WHILE JACKING THE REAR COVER (16-3) FROM
THE SHELL, IT BINDS WITH THE SECOND STAGE
GEAR ASSEMBLY (17), DO NOT CONTINUE
DISASSEMBLY. FOLLOW ALTERNATE PROCEDURES.
Alternate 1:
Keep a constant tension on the rear cover and try to pry it away from the second stage
gear assembly. If this does not work, proceed to alternate 2.
WARNING
KEEP HANDS AWAY FROM PINCH POINTS.
Alternate 2:
(1) Remove jacking screws.
(2) Fasten rear cover (16-3) to shell (16-2) with screws (16-4).
(3) Invert the gear box and brace the rear cover.
(4) Remove screws (16-4)
(5) Jack the rear cover until it breaks contact with the shell.
(6) Install eyebolts in the shell and hoist shell from the rear cover and second stage gear
assembly.
(7) Install eyebolts in the second stage and apply tension.
(8) Pry the second stage away from the rear cover.
WARNING
KEEP HANDS AWAY FROM PINCH POINTS.
c. Disassemble Rear Cover (16-3) Items: |
(1) O-ring (14)
(2)  Retaining ring (19)
(3)  Stabilizing ring (26)
(4) Oil seal (18)
(8)  Retaining ring (23)
d. Install eyebolts into the jacking screw holes located on top of the second stage gear

12-4

assembly (17). Lift the assembly from shell (16-2).
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e. If necessary, remove bearing (8) from rear cage of second stage assembly (17).

f. If necessary, remove retaining ring (20) and bearing (8) from front cage of second stage
gear assembly (17).

E. CLEANING

Every two years the gear box must be cleaned. When doing this, the gear box must be

disassembled, i.e., stages removed. Make certain accessible oil passages are thoroughly cleaned.

Follow the same cleaning procedure when disassembling the gear box for repair.
CAUTION

Extreme care must be taken to avoid abrading ground
and machined surfaces.

Wash components in clean kerosene. Kerosene is for tar removal.
2. Wash components in clean acetone. Acetone will remove the kerosene.

Steam or hot water clean components. The Borate additive in the Chevron oil is soluble
in water. If gear box has not been in use and sludge buildup is nonexistent, this step is
not necessary.

4. Wash components in acetone again. This will remove residual water left by steam cleaning.
5. Immediately after cleaning each part, spray with a low viscosity oil film (example: a mixture
of one part Rust Veto to ten parts light oil) to prevent rust formation.
F. ASSEMBLY
Figure 12-1:
NOTE

For ease of assembly when replacing bearings, heat the
bearings in 212°F (maximum) oil.

1. Assemble Rear Cover
a. Install retaining ring (19).

b. Lay rear cover (16-3) down on a flat surface with bowl| shape facing up and supported
with blocks. (Figure 12-2, View ‘D").

c. Install:
(1) New seals (18)
(2)  Stabilizing ring (26)
(3)  Retaining ring (23) - undercut portion should rest against the bearing.
(4) New O-ring (14)

2. Assemble Second Stage Gear Assembly
If removed, install:

a. Bearing (8), located between rear cover (16-3) and second stage assembly (17), onto
second stage rear cage.
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b. Bearing (8), located between second stage assembly (17) and center of shell (16-2),

onto second stage front cage.

c. Retaining ring (20)

a.

. Assemble First Stage Gear Assembly

If removed, install bearing (8) onto front cage of first stage gear assembly (15).

. Assemble First Stage Sun Ge;;lr

Install onto the sun gear shaft:
(1) Springs (2)
(2) Bearing (3)

. Install assembled shaft (5) into the first stage gear assembly (15).

. Install retaining ring (6).

. Complete The Gear Box Assembly
. Set rear cover (16-3) into the recommended support stand. {Figure 12-2, View ‘D"’).
. Install second stage gear assembly (17) into the rear cover.

. Lower shell (16-2) onto the second stage and rear cover Fasten with screws (16-4)

align the V"' marks.

. Press against the second stage gear assembly to make sure that retaining ring (23) and

bearing (8) are in position.

. Lower the first stage gear assembly into the shell.

Install:

(1) O-ring {14) into front cover {16-1)

(2) Front cover onto shell (16-2) - align V" marks =

(3) Screws (16-4)

(4) Spacer (28) - calculate thickness as shown in Figure 12-1
(5) Spring retainer (30), wavy spring (29).

(6) Qil seal (4) into front cap (1)

{(7) Gasket (11) into front cap

(8) Front cap onto front cover

NOTE

Before installing front cap, tape the pinion shaft up to
the point where the diameter changes to the seal
diameter. Do this to cover up the sharp edges of the
keyway thus eliminating the possibility of damaging the

. cap oil seal. Remove tape after installation.
v

(9) Screws (10)
(10) Cover ring (218) and screws (219)




6. Checkout
a. Rotate sun gear (5) by hand to check that all gears and bearings move freely.

b. Fill gear box with oil to specified level.
G. Install Gear Box Onto Centrifuge

Figure 12-2:
1. Indicate gear box adapter (224).
a. Install the indicator as shown.
b. Indicate the pilot diameter of the adapter. Maximum runout is 0.001 inch.

2. Support and lift the gear box until it is centered opposite the spline shaft.
3. Align the splines in the gear box with the spline shaft.
4. Push the gear box toward the adapter and spline shaft leaving about % inch clearance

between the gear box and adapter.
5. Align the'iépped holes in the gear box with the bolt holes in the adapter.
6. Push the gear box in all the way and fasten with screws (225).
7. Indicate gear box:

a. Install indicator onto frame extension.

b. Indicate the machined surface.
c. If it indicates greater than 0:003 inch, follow this high indicating point along the gear
box circumference and add ‘shims between the gear box and gear box adapter.
NOTE
Shims must cover three bolt hole lengths. *
'CAUTION

If the runout exceeds 0.005 inch, contact the Pennwalt
Sharples customer service department.

8. Check the oil level.
9. Reconnect torque control or backdrive. Refer to separate bulletin.
10. Figure 9-1. Install gear box guard (4), screws (123), and lockwashers (91).
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REFERENCE
(F-943)
1. Front Cap
2. Disk Spring
3. Bearing
4. Oil Seal
5. First Stage Sun Gear
6. Retaining Ring
8. Bearing
10. Hexagon Socket Head Cap Screw (5/16”-18 x 7/8")
11. Front Cap Gasket
13. Front Cover Plug (1/2” - 14 N.P.T. “Nylok”)
14. O-ring :
15. First Stage Gear Assembly
16. Gear Box Shell Assembly
16-1. Front Cover, Gear Box Shell
16-2. Gear Box Shell
16-3. Rear Cover, Gear Box Shell
16-4. Hexagon Socket Head Cap Screw (1/2”"-13 x 1-1/4")
16-5. Pipe Plug
16-6. O-ring
- 17. Second Stage Gear Assembly
18. Oil Seal
19. Retaining Ring
20. Retaining Ring
23. Seal Retaining Ring
26. Stabilizing Ring
28. Spacer
29. Wavy Spring
30. Spring Retainer
REFERENCE
(R-290, R-405)
218. Gear Box Cover Ring
219. Hexagon Socket Flat Head Screw (3/8”-16 x 3/4")

5/12/2

VIEW "A"

RING GEAR HOUSING
(SHELL)

"y
FRONT COVER
{ &
y

GASKET

w

il

L~

REAR COVER

NOTE - RING GEAR HOUSING ASSEMBLY (16} : RING GEAR HOUSING,
FRONT COVER, AND REAR COVER ARE BALANCED AND
STAMPED AS AN ASSEMBLY (WITHOUT THE CARRIER ASSEMBLIES )}
AND MUST BE REASSEMBLED WITH “V" MARKS IN LINE AS SHOWN .

LIFTING HOLE
(1/2"-13 , 2 HOLES)

ASSEMBLE 2 EYE BOLTS TO
LIFT THE FIRST STAGE GEAR
ASSEMBLY

FIRST STAGE GEAR ASSEMBLY

MEASURE DIMENSION “Xx"
SUBTRACT 0.680" FROM DIMENSION "Xx*

BEARING / ANSWER = DIMENSION “Y"

/ GRIND SPACER ITEM 28 TO OBTAIN DIMENSION "Y"
/ MAXIMUM CLEARANCE = 0.050"MINIMUM CLEARANCE = 0.020"

§
BOTH FACES OF SPACER MUST BE PARALLEL WITHIN 0.001"F.ILR.
J covEﬂ NG DRAIN AND FILL PLUG RING GEAR HOUSING
g 4 \ (SHELL) COVER RING
uYu e

FIRST STAGE B i = REAR COVER
GEAR ASSEMBLY H =

FRONT COVER

FRONT CAP

FIRST STAGE SUN GEAR

GEAR BOX ASSEMBLY CROSS SECTION

AN III IS4 444
o
(s
o
D ——

REFER TO BULLETIN 459

REFER TO BULLETIN 459

JACKSCREW HOLE
(5/16"-18, 3- HOLES )

JACKSCREW HOLE

- s OLES)
REFER TO BULLETIN 459 feTs e Hok

SECOND STAGE GEAR

ASSEMBLY

LIFTING HOLE
(17213, 3 HOLES }
ASSEMBLE 3 EYE BOLTS TO
LIFT THE SECOND STAGE GEAR
ASSEMBLY

JACKSCREW HOLE
(172"-13, 6 HOLES)

GEAR BOX ASSEMBLY
FIGURE 12-1
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EQUIPMENT ® CHEMICALS

HEALTH PRODUCTS CHAPTER 1 3
FEED TUBE ASSEMBLY

CONTENTS
Remove Feed Tube: iz wonmemanm o d s 0 8 0% 5 5 5 B2 0 ¥ 0 B8R E5 55 0 o m o an o o 13-1
Replace Feed Tube Seal. ... . ... ... . i i 13-1
Remove Feed Tube Bracket. . ... .. ... ... ... . . . . .. 13-1
Install Feed Tube Bracket. . .. ... ... ... 13-1
Install Feed Tube . : i v mosvimenmas po o8 53T a5 weads Bieisasnmna 13-2

REMOVE FEED TUBE
Figure 13-1:

1. Loosen set screws (371) on feed tube seal assembly.
2. Remove:

a. Screws and washers (89-2, 89-3)

b. Feed tube clamp

c. Feed tube (82)

d. Feed tube seal assembly

REPLACE FEED TUBE SEAL

1. Remove screws (370), clamp (367), and feed tube seal (368) from feed tube seal holder
(369).

2. Reassemble in reverse order.
REMOVE FEED TUBE BRACKET
Remove:

1. Screws and washers (90, 91)
2. Feed tube bracket (89)

INSTALL FEED TUBE BRACKET

Install:

1. Feed tube bracket (89) - align with dowel pins (92)

2. Screws and washers (90, 91)
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E. INSTALL FEED TUBE

1. Position feed tube seal assembly.

2. Install:

a. Feed tube (82) - make sure feed tube collar is against feed tube bracket

b. Feed tube clamp
c. Screws and washers {89-2, 89-3)

3. Position feed tube seal assembly so feed tube seal (368) slightly contacts tension bar
nut. Tighten set screws (371).

13-2 5/13/1



82.
89.
89-2.
89-3.
90.
1.
92.
367.
368.
369.
370.
371.

Feed Tube

Feed Tube Bracket

Hexagon Socket Head Cap Screw (%' - 10 x 3%"")
Lockwasher (3'")

Hexagon Head Cap Screw (%’' - 10 x 2% ")
Lockwasher (3% '’)

Dowel Pin (%'’ Dia. x 2"")

Feed Tube Seal Clamp

Feed Tube Seal

Feed Tube Seal Holder

Hexagon Socket Flat Head Screw (#6 - 32 x /')
Hexagon Socket Headless Set Screw (%' - 20 x %"’)

|

REAR PILLOW BLOCK

I

FEED TUBE BRACKET LIFTING
APPROXIMATE WEIGHT = 200 LBS.

i
|

J TENSION BAR NUT

2

n

|

=l

Lo
LJ

S
RINSE CONNECTION

FEED TUBE ASSEMBLY
FIGURE 13-1



SHARPLES

DS MENNWALT BULLETIN 5/14/3
CHAPTER 14
FRONT PILLOW BLOCK AND GEAR BOX ADAPTER ASSEMBLY

CONTENTS

B. Reimove Gear Bodt AAHpUEr, o s oo v ave s m v o oo oo m o e o o oo im s mnm o s w5 w0 14-1
B. Remove Front Pillow Block and Bearing. ... ....... ... . . 14-1
C. Check Front Hub Shoulder for Alignment. . .. .............. ........ ..., 14-2
D. Install Bearing Inner Race. .. .. .. ... . e 14-2
E. Check Bearing Inner Race for Alignment. ... ........................... 14-3
E. Install Front Pllowe BIOBK : siw ¢ v s o m 5500 5 e 505 w0 v 5 o v o« o oo 0 4 0 8 o 083 2009 0 ook 8 om0 14-3
G. Check Pillow Block for Alignment. . .. ... .. .. i i 14-3
H. Install QULEr GOV . « . v it et v ot e e et e e e st i s s e e 14-4
. Jrostall Cagr Box Baplbor . « aoo s s oo e mow s o mm s s i s moe s ow 5 008 # m wom s 7 o £ 3w % o0 8 14-4
J.. Neww Gaar Box AOapBr SPRDET . o v v o v vn e s o o v nom e m s s m e s o s o8 500 8 %0 0 €800 14-4
Front Pillow Block Assembly. . . .. ... ... i Figure 14-1
Front Hub Shoulder Alignment. .. ......... . ..., Figure 14-2
Pillow Block and Bearing Alignment. . . ....... .. ... ... . Figure 14-3

A. REMOVE GEAR BOX ADAPTER .

1. Remove:

a. Rotating assembly from frame —refer to Chapter 11
b. Gear box—refer to Chapter 12

Figure 74-1:

c. Screws (226)

Screw an eyebolt into the proper hole in adapter (224).

Attach a hoist to the eyebolt and place a slight amount of tension on the adapter.

Attach the reducer as shown in view ““A’’.

oo e

Pump hydraulic oil into the adapter to about 3500 pounds. Adapter should easily slide
most of the way off.

2

Use jacking screws to remove it the rest of the way.
7. Remove key (46-31). '

B. REMOVE FRONT PILLOW BLOCK AND BEARING

1. Remove bowl front hub assembly —refer to Chapter 16.
Figure 14-1:
2. Remove:

a. Screws (8) fastening inner and outer covers
b. Outer cover (7)—use jacking screws

14-1



Stabilizing ring (10)

Spacer (145)

Pillow block (11)—use eyebolt and hoist
Bearing (298) outer race and rollers

NOTE
Bearing outer race and rollers might remain with the
pillow block.

o Qo0

3. Remove screws (348) retaining holder (347) assembly to inner cover (12).

B

il e B L

Install bearing puller tool as shown on Figure 14-1, View “'B" and pump until the bear-
ing (298) inner race is released from the hub.

Remove flinger (99) by slightly heating and/or tabping.

Slide off inner cover (12).

Remove seal ring (100) by slightly heating and/or tapping.

Remove the following parts from the holder (347) if worn or damaged:

Screws (262)
Clamp (346)
Seal (385)
Seal ring (345)

C. CHECK FRONT HUB SHOULDER FOR ALIGNMENT

Figure 14-2:

T
2
3.

Mo m

The face of the hub must be free of burrs, nicks, etc.
Position the indicating bar as shown against the face of the hub and hand hold in place.

Slide the long stem dial indicator through one of the holes until the indicator stem is
in position in relation to the shoulder as shown.

Secure the indicator to the bar with the locking set screw.
Preload the dial to allow free movement of the needle in both directions.
Indicate the hub shoulder at four different places (12, 3, 6, 9 o’clock).

Maximum total difference should not exceed 0.0002 inch. If the readings exceed this
tolerance, consult the Pennwalt Sharples customer service department.

D. INSTALL BEARING INNER RACE

Figure 14-1:

1.

P
3.

14-2

Install the following parts on holder (347) if removed:

Seal ring (345)
Seal (385)
Clamp (346)
Screws (262)

Slip the assembled holder (347) over the bowl! hub.

Check for nicks or other damage and then heat in 212°F (maximum) clean oil:
Seal ring (100), flinger (99), bearing (298) inner race.



4. Install:

Seal ring (100)

Inner cover (12) with O-ring (9)

Flinger (99)

Bearing (298) inner race .

NOTE
Take care to insure all parts of the bearing inner race,
outer race, and roller assembly are lowered straight
down onto the hub.

oooTo

5. Allow parts to cool.
E. CHECK BEARING INNER RACE FOR ALIGNMENT

Figure 14-3:

1. Set up dial and bar as was done for checking alignment of front hub shoulder. "
2. Indicate the inner race at four different places.

3. Maximum total difference should not exceed 0.001 inch.

NOTE
Operating the centrifuge with a greater run-out will
result in higher operating temperatures, shorter bear-
ing life, and horizontal and axial vibrations that will
eventually impose stresses on other critical surfaces.

If the reading is off, the inner race may have been in-
stalled skewed, or the inner race, seal ring, or hub
shoulder may be worn, burred, etc.

F. INSTALL FRONT PILLOW BLOCK

Figure 14-7:
1. Install:

Bearing (298) outer race and roller assembly

Stabilizing ring {10) —make sure it is free of nicks and burrs

O-rings (9)—replace if defective

Pillow block (11)

Screws (8) fastening pillow block (11) and inner cover (12). For now, ignore the gap

2. Install front hub assembly on bowl—refer to Chapter 16.

®ao0oo

G. CHECK PILLOW BLOCK FOR ALIGNMENT

1. Install:

a. Rotating assembly into frame —refer to Chapter 11
b. Dowel pins and sleeves—refer to Chapter 11
c. Figure 11-1. Screws and washers_(104, 118, 119)

Figure 14-3:
2. Set up dial and bar as was done for checking alignment of front hub shoulder.

3. Indicate the pillow block at the 12 o’clock and 6 o’clock positions.

14-3
5/14/3



TR e

14.4

NOTE
Do not rotate bowl.

4. If required, shim under the pillow block, at front or back, until the maximum difference

between the readings is 0.002 inch.

5. Reset the dial on zero and indicate at the 3 o’clock and 9 o’clock positions. If the dif-
ference between these two readings is greater than 0.002 inch, contact the Pennwalt

Sharples customer service department.

. INSTALL OUTER COVER

Figure 14-1:
1. Remove screws (8)—inner cover to pillow block
2. Install:

a. Outer cover (7)—establish oil line port location first
b. Screws (8)—outer cover to pillow block
c. Screws (8)—inner cover to pillow block

NOTE
~ The outer cover of the pillow block is fastened down
before the inner cover. This will automatically establish
the required gap between the pillow block and the in-
ner cover.

d. Screws (348) securing holder (347) to inner cover
INSTALL GEAR BOX ADAPTER

Figure 14-1.
1. Install key (46-31).
2. Heat gear box adapter (224) in 350°F (maximum) clean oil.

3. Install adapter with screws (226).

4. Cool adapter to room temperature, and then recheck screws (226) for tightness.

NEW GEAR BOX ADAPTER SPACER

NOTE
Whenever a gear box adapter is replaced new, a new
spacer (145) must be recalculated.
Figure 14-1, view “E"":
1. Measure dimension *’G’’ and record.

2. Measure dimension ‘‘H’’ and record.

3. Subtract “‘H’’ from *‘G’’ to obtain required spacer (145) thickness or dimension *'J"".

Grind spacer accordingly.



84. Tension Bar Spacer
85. Tension Bar Spacer
157. Tension Bar Nut

1568. Tension Bar Nut Quad Ring
160. Hexagon Socket Headless Set Screw (*/s"" - 16 x %', Cone Point, ‘‘Nylock’’)
161. Hexagon Socket Headless Set Screw (3/s"" - 16 x %2'", Cup Point, "‘Nylock’’)

BAR  TENSION BAR NUT

»”—-& 0.029"

6.900"
DIA.

ITEM 85

JAR SPACERS MATERIAL = STEEL
JPPLIED BY CUSTOMER

SS SHOWN AS PRQVIDED BY PENNWALT )

WH\.EN ROTATING ASSEMBLY IS PROPERLY ASSEMBLED
THE END OF THE TENSION BAR SHOULD BE FLUSH WITH TENSION BAR RUNOUT CHECK

— . THE TENSION BAR NUT.

TENSION BAR NUT

TENSION BAR NUT WRENCH

PULLEY ASSEMBLY

il

"
THRUST BEARING ‘-P 4

\1

DIAL INDICATOR

TENSION BAR NUT

TENSION BAR

TENSION BAR SPACERS !
AT TACH DIAL INDICATOR AND

CHECK RUNOUT ON THIS
SURFACE OF THE TENSION

VIEW "C" BAR NUT.

TENSION BAR SPACER CALCULATIONS
f AND RUNOUT CHECK
FIGURE 18-3

B
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187.
188.

7.

8.

9.
10.
1.
12.
13.
46-31.
63.
99.
100.
124.
145.
216.
217.
224,
225,
226.
262.
298.
345.
346.
347.
348.
385.

PILLOW BLOCK OIL PIPING

Oil Nozzle
Oil Nozzle Nut

PILLOW BLOCK ASSEMBLY

Pillow Block Outside Cover

Hexagon Socket Head Cap Screw (3/s’' - 11 x 2% "’)
Pillow Block O-Ring

Stabilizing Ring

Pillow Biock

Pillow Block Inside Cover

Lubricator ('/¢'" N.P.T.)

Key

Eyebolt (%" - 10)

Bowl Hub Flinger

Seal Ring

Pipe Plug {'/s"" N.P.T.)

Gear Box Adapter Spacer

Gear Box Adapter Cover Ring

Hexagon Socket Flat Head Screw (3/s'" - 16 x %'’)
Gear Box Adapter

Hexagon Socket Head Cap Screw (%" x 10 x 2% ")
Hexagon Socket Head Cap Screw (/" - 11 x 1%7')
Hexagon Head Cap Screw (%' - 20 x %"')

Pillow Block Bearing

Casing Seal Ring

Bowl Hub Seal Clamp

Bowl! Hub Seal Holder

Hexagon Socket Head Cap Screw (2" - 13 x 1%"’)
Bowl Hub Seal

NOTE- |

THE OIL SPRAY TO THE BEARING IS INSURED
BY THE LOCATING PIN BEING ENGAGED IN THE
SLOT OF THE OIL NOZZLE ; THEREFORE (T 1§
IMPORTANT TO SEAT THE NOZZLE BEFORE
THE NOZZLE NUT IS TIGHTENED. FAILURE
TO DO SO COULD RESULT N THE PIN
BEING SHEARED ALLOWING THE NOZZLE

TO TURN AWAY FROM THE BEARING .

5/14/3

PILLOW BLOCK BEARING

OiL NOZZLE

NOZZLE NUT

VIEW D"
(TYPICAL FOR BOTH COVERS )
o SEE NOTE -1
IN covi
SI0E £ PILLOW BLOCK

OUTSIDE COVER

SEE VIEW D"

VIEW "c"

PILLOW BLOCK OIL PIPING

GEAR BOX ADAPTER LIFTING

APPROXIMATE WEIGHT=I20 LBS. PILLOW BLOCK ASSEMBLY LIFTING
APPROXIMATE WEIGHT= 350 LBS.

HAND OPERATED PUMP

BLACKHAWK MANUFACTURING CO. (P-42)

PENNWALT NO. {08-GD-00!}

| ASSEMBLE. IN HOLE MARKED
" GREASE IN *

REFER TO BULLETIN 459

JACKSCREW HOLE:
(6 TOTAL) l

JACKSCREW HOLE
(3 TOTAL)

GAUGE

73

R

GAUGE ADAPTER
BLACKHAWK MANUFACTURING CO.(HP2344)
PENNWALY NO.(06-CZ-009)

HIGH PRESSURE HYDRAULIC HOSE

{Z914) & FEET LONG , 3/8" MALE THREAD
ONE END, SPEE - D~ COUPLER OTHER END
PENNWALT NC. (30-D8 -4i)

GEAR

. BLACKMAWK MANUFACTURING CO. (GF8I3S)
PENNWALT NO. {06-CA -063)

OUTER RACE

GEAR BOX ADAPTER PILLOW BLOCK ASSENBLY

I

/ BOWL FRONT HUS

REDUCER
PENNWALT NO. C0686%-0001

VIEW A"
BOX ADAPTER REMOVAL

INNER RACE

JACKSCREW HOLE
(3-TOTAL)

BEARING (SEE VIEW "B")

FRONT HUB
\

PILLOW BLOCK
STABILIZING RING
o FQUIRED \\siDE COVER
GEAR BOX ADAPTER COVER RING  ouTsiDE COVER - GAP

SEAL HOLDER
GEAR BOX ADAPTER
R
Romnt _FLINGE
SPACER
226) HUB SEAL
~y
|
I N \
l LUBE
olL FE\ED
SEE VIEW "A"
SEE WEW"C"

VIEW “E"

PILLOW BLOCK ASSEMBLY CROSS SECTION

SEAL RING CASING SEAL ASSEMBLY

-

1. PULLER RING

2. TIE PLATE

3. TIE ROD

4. MOUNTING PLATE

5. TIE BAR

7. HEXAGON HEAD CAP SCREW
(3/8"-16 X ( 1/2%)

k SINGLE ACTING HYDRAULIC CYLINDER
HIGH PRESSURE HOSE

GAUGE ADAPTER /

FRONT HUB

PILLOW BLOCK COVER
SEAL HOLDER

GAUGE HAND OPERATED PUMP

_"

8. HEXAGON HEAD CAP SCREW

(3/8%-16 X | 3/47)

FRONT 4
9. HEXAGON NUT (5/8"-18 )

"
10 . LOCKWASHER (5/8%) VIEW "B

12 . HEXAGON HEAD CAP SCREW BEARING INNER RACE REMOVAL
t2t-izx 2ty

FRONT PILLOW BLOCK ASSEMBLY
FIGURE 14-1




BAR
\

LOCKING SCREW

DIAL INDICATOR ] SHOULDER

A

FRONT HUB FACE

RN

FRONT HUB SHOULDER ALIGNMENT
FIGURE 14-2

5/14/ | |
5/14/2
5/14/3



0.38'"—=|

3/8"DRILL THROUGH
3-HOLES

SECTION"A - A"

STANDARD GAGE CO. INC.

\_ CATALOGUE NO. y
Y
|- LOCKING BUSHING XO0-06333
2- LOCKING SCREW X0-07333
3- LOCKNUT X0-06320
DIAL INDICATOR PILLOW BLOCK FACE

B

=

LOCKING SCREW

HUB FACE— |

PILLOW BLOCK SCREWS

/

e 0.75"

— 0.28'
0.50' 0.83"
{ |
T ] I =

3.25" 3,58" "A'<en
o)

BAR DETAIL

S—

PILLOW BLOCK DOWEL PIN

REFER TO NOTE

\r

]

et

PILLOW BLOCK ALIGNMENT

5/14/7 3

ts— 1.00"

7/16" DRILL THROUGH
3- HOLES

BAR

T
LOCKING SCREW

INBOARD COVER

PILLOW BLOCK BEARING
INNER RACE

FLINGER

DIAL INDICATOR

N

CASING SEAL
ASSEMBLY

b

e

P

FRONT HUB FACE

A

/

SEAL RING

BEARING INNER RACE ALIGNMENT

PILLOW BLOCK AND BEARING ALIGNMENT
FIGURE 14-3



P e T )
? e |

7 S

| E ~ S Si\ .
/ \ BEARING OUTBOARD COVER
INBOARD COVER — |~
SHORT NOZZLE } ‘ - e
391 \(11|'$I!’VICAFL) dat/

INBOARD COVER

SHORT NOZZLE LONG NOZZLE.
SEE VIEW "F" SEE VIEW °F

SUPPLEMENT FOR FIGURES 14-1 and 15- 1
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| CHAPTER 15
REAR PILLOW BLOCK AND PULLEY ASSEMBLY

CONTENTS

A. Remove Pulley Seals and Thrust Bearing. . ... ............. . .. ..., 15-1
B. Remove Pulley From Hub. ... ... .. ... .. . .. . e 15-2
C. Remove Rear Pillow Block and Bearing. . .. ... ... .. ... .. 15-2
D. Check Rear Hub Shoulder for Alignment. ... ...... ... ... ... .......... 15-3
E. Install Beanng 1606r RACE. .: s cwis 538 s B9 i ez m b mi ks S oM A5 5 mmarmnan 15-3
F. Check Bearing Inner Race for Alignment. ... ........ ... .. ... .. .. ....... 15-3
G. Install Rear Pillow Block. . . ... ... . . .. e 15-4
H. Check Pillow Block for Alignment. . . . ... . ... .. 15-4
. lristall OUTEr COVET: v s cv e menio s men o4 M es @ idms i a8 M osma o8 o amiimses 15-4
J. Install Pulley . . ... e e e e 15-5
K. Install Thrust Bearing and Pulley Seals. ... ... ... ... ... ... . ... ... .... 15-5
L. New Rear Hub Nut Spacer. . . ... ... e e e 15-6
Rear Pillow Block and Pulley Assembly. . ... ...... ... ... ... ...... Figure 15-1
Rear Hub Shoulder Alignment. . . .. ... ... . ... Figure 15-2
Pillow Block and Bearing Alignment. . . ... ........ ... ........... Figure 15-3

A. REMOVE PULLEY SEALS AND THRUST BEARING

Remove:
1. Feed tube and bracket—refer to Chapter 13.

2. Set screws (161, 160) and tension bar nut (157)—see Figure 18-3; use the tension
bar nut wrench.

NOTE
The pulley does not have to be removed to service the
seals and thrust bearing.

Figure 15-7:

Screws (79)

Seal holder (78)

Retaining ring (83)

Seals and stabilizers (81, 159)

Spacers (84, 85)

Bearing (77) inner race —use the puller as shown in View A"

® N O o pw

5/15/3 Rev. 1 15-1



NOTE
If the tension bar and conveyor have already been
removed, it is not necessary to use the puller tool.

At this point, the bearing and seals may be replaced
or set aside for access to the rear pillow block bearing.

B. REMOVE PULLEY FROM HUB

If only the pulley is to be serviced proceed as follows; if more extensive work is required
remove rotating assembly from frame—refer to Chapter 11.

Figure 15-1:

Remove:

1. Screws (228)

2. Pulley (227)—use jacking screws
3. Key (46-32)

C. REMOVE REAR PILLOW BLOCK AND BEARING

1. Remove conveyor assembly —refer to Chapter 18.

Figure 15-1:

Remove:

2. Screws (8) fastening inner and outer covers
3. Outer cover {70) —use jacking screws

4. Hub nut spacer (342)

5. Stabilizing ring (10)

6. Screws (72-2)

7. Rear hub nut (72)—use rear hub nut wrench
8. Bearing flange

9. Pillow block (11)—use eyebolt and hoist
10. Bearing (68) outer race and rollers

NOTE
Bearing outer race and rollers might remain with the
pillow block.
11. Remove screws (348) retaining holder {347) assembly to inner cover (67).

12. Install bearing puller tool as shown on figure 15-1, View “’C’* and pump until the bear-
ing (68) inner race is released from the hub.

13. Remove flinger (99) by slightly heating and/or tapping.
14. Slide off inner cover (67).

15. Remove seal ring (100) by slightly heating and/or tapping.
16. Remove spacer (190).

15-2



17. Remove the following parts from the holder (347) if worn or damaged:

Screws (262)
Clamp (346)
Seal (385)
Seal ring (345)

D. CHECK REAR HUB SHOULDER FOR ALIGNMENT

Figure 15-2:
1. The face of the hub must be free of burrs, nicks etc.
2. Position the indicating bar against the face of the hub and hand hold in place.

3. Slide the long stem dial indicator through one of the holes until the indicator stem is
in position in relation to the shoulder as shown.

Secure the indicator to the bar with the locking set screw.
Preload the dial to allow free movement of the needle in both directions.
Indicate the hub shoulder at four different places (12, 3, 6, 9 o’clock).

Maximum total difference should not exceed 0.0002 inch. If the readings exceed this
tolerance, consult the Pennwalt Sharples customer service department.

ol B

E. INSTALL BEARING INNER RACE

Figure 15-1:
1. Install the following parts on holder (347) if removed:
Clamp (346)
Seal ring (345)
Seal (385)
Screws (262)

2. Slip the assembled holder (347) over the bowl hub.
3. Check for nicks or other damage, then install spacer (190).

4. Check for nicks or other damage, then heat in 212°F (maximum) clean oil:
Seal ring (100), flinger (99}, bearing (68) inner race

5. Install:

a. Seal ring (100)

b. Inner cover (67) with O-ring (9)
c. Flinger (99)

d. Bearing (68) inner race

6. Allow parts to cool.
F. CHECK BEARING INNER RACE FOR ALIGNMENT

Figure 15-3:

1. Set up dial and bar as was done for checking alignment of rear hub shoulder.
2. Indicate the inner race at four different places.

3. Maximum total difference should not exceed 0.001 inch.

5/15/ 3 ' 15-3



NOTE
Operating the centrifuge with a greater runout will
result in higher operating temperatures, shorter bear-
ing life, and horizontal and axial vibrations that will
eventually impose stresses on other critical surfaces.

If the reading is off, the inner race may have been in-
stalled skewed, or the inner race, seal ring, or hub
shoulder may be worn, burred, etc.

G. INSTALL REAR PILLOW BLOCK

Figure 15-1:

Install:

)

=B

Bearing (68) outer race and rollers

Bowl rear hub nut (72)—use the wrench provided
Screws (72-2)

Pillow block (11)

Stabilizing ring (10)—for now, ignore the gap

H. CHECK PILLOW BLOCK FOR ALIGNMENT

1.

Install conveyor assembly —refer to Chapter 18.

2. Install rotating assembly into frame—refer to Chapter 11.

Figure 15-3:

3. Set up dial and bar as was done for checking alignment of rear hub shoulder.

4. Indicate the pillow block at the 12 o'clock and 6 o’clock positions.

5. If required, shim under the pillow block, at front or back, until the maximum difference
between the readings is 0.002 inch.

6. Reset the dial to zero and indicate at the 3 o’clock and 9 o’clock positions. If the dif-

ference between these two readings is greater than 0.002 inch, contact the Pennwalt
Sharples customer service department.

I. INSTALL OUTER COVER

Figure 15-1:

1.
2.

15-4

Remove screws (8)—inner cover to pillow block.
Install:

a. Outer cover (70) with O-ring (9)—establish oil line port location first
b. Screws (8)—outer cover to pillow block
c. Screws (8)—inner cover to pillow block

NOTE
The outer cover of the pillow block is fastened down
before that of the inner cover. This will automatically
establish the required gap between the pillow block
and the inner cover.

d. Screws (348) securing holder {347) to inner cover



J. INSTALL PULLEY

Figure 15-1:

1.

5.

Check surface of pulley diameter for burrs, nicks, etc.

NOTE
A new rear hub spacer (342) must be recalculated
whenever any of the following items are replaced new:

Pulley (227), seal ring (100), flinger (99), bearing (68),
rear hub nut {72), pillow block (11), inner or outer
covers (67, 70).

Do so now referring to Figure 15-1 and paragraph L.
Otherwise proceed as follows:

Heat pulley (227) in 212°F (maximum) oil.

Coat the locating diameters of the extension of the bowl rear hub with Never Seez or
equivalent.

Install:

a. Key (46-32)

b. Hub nut spacer (342)
c. Pulley (227)

d. Screws (228)
Allow pulley (227) to cool, then check screws (228) for tightness.

K. INSTALL THRUST BEARING AND PULLEY SEALS

Figure 15-1:

1.
2.

Install bearing (77) outer race.

Install bearing (77) inner race.

NOTE
Whenever a new pulley is installed, it is necessary to
recalculate the thickness of the tension bar spacers
(84, 85). Refer to Chapter 18. Otherwise, proceed as
follows:

Install tension bar nut (157)—fasten tightly with the tension bar nut wrench to posi-
tion the bearing. Refer to Chapter 18.

Remove tension bar nut.
Install:

a. Spacers (84,85)

b. Assembled seal holder (78):
O-ring (80)
Seals and stabilizers (81, 159)
Retaining ring (83)

c. Screws (79)

Install tension bar nut (157), set screws (160,161)—see Figure 18-3; use the tension
bar nut wrench.

5/15/3 15-5



7. If removed, install rotating assembly intg.frame——refer to Chapter 11.
8. Install feed tube and bracket—refer to Chapter 13.

L. NEW REAR HUB NUT SPACER

NOTE
A new rear hub nut spacer (342) must be recalculated
whenever any of the following parts are replaced new:

Pulley (227), seal ring (100), flinger (99), bearing (68),
rear hub nut (72), pillow block (11), inner or outer
covers (67, 70).

Figure 15-1:

1. Measure dimension “’L’* of pulley and record.

2. Measure dimension ‘‘M’’ and record. '

3. Dimension ‘‘K'’or spacer (342) equals dimension *‘L’’* minus dimension M.

4. Grind a spacer to this thickness. Seating surfaces to be parallel within 0.001 inch F.I.R.

15-6



NOTE-1
THE O SPRAY TO THE BEARING IS INSURED
8Y THE LOCATING PIN BEING ENGAGED IN THE
SLOT OF THE OfL NOZZLE ; THEREFORE IT 18
IMPORTANT TO SEAT THE NOZZLE BEFORE
THE .NOZZLE NUT IS TIGHTENED. FAILURE
TO DO SO COULD RESWLT IN THE PiN

BEING SHEARED ALLOWING THE NOZZLE VIEW "E" ] . : | ‘ ‘
TO TORN AWAY FROM THE BEARING . ‘"m‘:‘?:o:‘:‘: Covene ) A/ \ \ \ . \ bl \ KR
PILLOW BLOCK OIL PIPING INSIOE COVER / / A \\\ e

OUTSIDE COVER

JACKSCREW HOLE
(4 TOTAL)

JACKSCREW HOLE

187. Oil Nozzle
{3- TOTAL)

188. Oil Nozzle Nut

i

SEE VIEW "E"

PILLOW BLOCK AND PULLEY ASSEMSLY

- BEARING FLANGE

8. Hexagon Socket Head Cap Screw (%' - 11 x 2%"'")
9. Pillow Block Cover O-Ring
10. Stabilizing Ring
11. Pillow Block
46-32. Key
63. Eyebolt (%' - 10)
67. Pillow Block Cover (Inner)
€8. Pillow Block Bearing
70. Pillow block Cover {Quter)
72. Bowl Hub Nut

VIEW "D"

e rr PILLOW BLOCK Oil. PIPING
72-2. Hexagon Socket Headless Set Screw (%'’ - 16 x %2')
77. Pulley Thrust Bearing INNER’ RACE
78. Pulley Seal Holder OUTER RACE
79. Hexagon Socket Head Cap Screw (%' - 18 x %) ““c':ic:g:A“"LE
80. Pulley Seal Holder O-Ring o
81. Pulley Sea!
83. Fulley Seal Retaining Ring . BOWL SHELL EXTENSION REQUIRED GAP =t L LOW BLOCK PILLOW BLOCK BEARING
] , PULLEY ASSEMBLY LIFTING REAR HUB  \\si0e COVER STABILIZING RING
84. Tension Bar Spacer APPROXIMATE WEIGHT = 200 L8 S. )
85. Tension Bar Snacer SEAL HOLDER OUTSIDE COVER
1(9)8 gOV\IIlRHUb thger PHLLOW BLOCK COVER FLINGER BEARING (SEE VIEW "C")
. ea ing HUB SEAL HOLOER 7 T
P s \ HUB NUT (SEE VIEW "8 BEARING (SEE VIEW "A" . v/
124. Pipe Plug (%" N.P.T.) gm:." j SEAL RING K \\\‘sm ") (SEE VIEW “a") surout w e e
159. Pulley Seal Stabilizing Member we seacuaue | . 11 wimnzg HUB NUT SPACER PULLEY
190. Pillow Block Bearing Spacer : CASING SEAL ASSEMBLY, N S AP e san
227. Pulley ‘ — . ’
227-2. Dowel Pin (% x %) s "L e N v e
3 1 e . 4- RODS. As(g.uayu
228. Hexagon Socket Head Cap Screw (% N 16 x 3/4)” ] bl : S BOWL HUB NUT ASSEMBLY AND DISASSEMBLY
262. Hexagor Socket Head Cap Screw (%" - 20 x %"') if | ‘ ‘1/ N VIEW "B"
342. Hub Nut Spacer it . b o i - | " ¥ PULLEY
345. Casing Seal Ring | 7 ‘_jm / e T BRARRE SPAcER ““l ] 0.000 PULLEY SEALS AND T Ton s awo sus ncammas
y i R ~ " i ; .
346. Bowl Hub Seal Clamp iaanletiotduina I | ‘ BEARING FLANGE - S ~— T 0002" STABILIZING MEMBERS
Al i | 5 HIGH PRESSUNE HCSE ! 5 y , _ - i i NOYE/‘IE:,C‘NC:D:RN:S“:,N:J:VA:ESWWNJ’O KEEP THE TOOL
347. Bowl Hub Sea! Holder o , 3 NAND OPERATED PUMP aoae N | ; .
348. Hexagon Socket Filat Head Screw (%2° - 13 x 1% ") ) ~ TENSION BAR SPACERS /
385. Bowl Hub Seal sowl”  meaR wus \ GAUG[ADDT!R)
387 Lubricator (2" N.P.T.) 2 / i
a\
R i o e L) N | Hally -
. . HEX, CAP w -8 x ” z E =1 i 4
3. TIE ROD 9. HEXAGON NUT ( 5/8°-18) . @ (VNN NN AAll : / i % .
4 MOUNTING PLATE . LOCKRASHER (38°) PILLOW BLOCK ASSEMBLY LIFTING m~ \\_w‘! oIL FEED e 7 = A\ Gmpmm 7\
. ) APPROXIMATE WEIGHT= 350 LBS. \ 7 ¥ v \ W PULLER PLATE 3-RODS AS SHOWN
- PULLER PLATE 2-RODS AS SHOWN |
VIEW “C” { SEE VIEW © : g PuLLEY et
PILLOW BLOCK BEARING INKER RACE REMOVAL L—-————:j k - . & REMOVING THE INNER RACE OF ' REMOVING THE INNER RACE OF
NG FLANGE MUST BE LUBE OfL. DRAIN ¥ THE SKF BEARING THE FAG BEARING
4 ohan : . REMOVING THE PULLEY THRUST BEARING

ASSEMBLED AS SHOWN .
VIEW “F* o
PILLOW BLOCK ASSEMBLY CROSS SECTION

-VIEW "A"

| REAR PILLOW BLOCK AND PULLEY ASSEMBLY
| , " FIGURE,15-1
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LOCKING SCREW /
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DIAL INDICATOR

/
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REAR HUB FACE

L

/1571
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3-HOLES

SECTION "a - A"

STANDARD GAGE CO. INC.
' CATALOGUE NO.

N
1~ LOCKING BUSHING X0-06333

2- LOCKING SCREW X0-07333
3~ LOCKNUT X0-06320

0.38"—=

h—o.‘rs"

0.50"

et

3/8"DRILL THROUGH

S

DIAL INDICATOR PILLOW BLOCK FACE
LOCKING SCREW
HUB FACE— |
PILLOW BLOCK SCREWS
] - R
PILLOW BLOCK DOWEL PIN
REFER TO NOTE M \

FRAME

0.28"
o.fa"
1 ‘ T "A"“"‘
3.25 ) 358" e
6.00
12.00" j—
6.33
y
BAR DETAIL

\[

v

PILLOW BLOCK ALIGNMENT

= 100"

7/16" DRILL THROUGH
3- HOLES

CASING SEAL ASSEMBLY

7

INBOARD COVER
FLINGER

PILLOW BLOCK BEARING

LOCKING SCREW

INNER RACE
o
7 _‘\E‘“
Nsss = |
i
/f
SPACER
N
N
- N
SEAL RING
N

&

DIAL INDICATOR

N\

REAR HUB FACE

BEARING INNER RACE ALIGNMENT

PILLOW BLOCK AND BEARING ALIGNMENT
FIGURE 15-3
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SEE VIEW "F" SEE VIEW °F
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EQUIPMENT 8 CHEMICALS

HEALTH PRODUCTS CHAPTER 1 6
FRONT BOWL HUB, DAM, AND
CONVEYOR FRONT BEARING INNER RACE AND SLEEVE

CONTENTS

A. Remove Bowl Front Hub Assembly. . ........... ... .. ... ... . .. . ... 16-1
B. Remove Conveyor Front Bearing Inner Race and Sleeve. . ... ............... 16-1
C. InstaII.Conveyor Front Bearing Inner Race and Sleeve. . ... ................ 16-2
D. Install Bowl Front Hub Assembly. . ............. ... . 16-2
E. Change Plate Dams. .. . ... .. vuvu i e e e 16-3
F. Disassemble Bowl Front Hub Assembly. . .. ............. ... 16-3
G. Assemble Bowl Front Hub Assembly. ... ... ... . 16-3

Bowl Front Hub Assembly. ... ..... ... ... ... ... ... ... . ... ..... Figure 16-1

A. REMOVE BOWL FRONT HUB ASSEMBLY

1. Remove:

a. Rotating assembly from frame and set it in a horizontal position on a clean surface
with “’V'" marks up—refer to Chapter 11

b. Gear box—refer to Chapter 12

c. Tension bar nut (157)—Figure 18-3; use the wrench provided

CAUTION
It is important tension bar nut be removed BEFORE
bowl front hub to prevent possible damage to con-
veyor rear bearing or tension bar.

Figure 16-1:
2. Remove screws (46-48) and cover ring (46-47).
3. Support hub assembly as shown and apply a slight amount of tension on the sling.

4., Remove:

a. Screws (46-6)
b. Bowl front hub (46-1)—use jacking screws

5. Set the bow! front hub assembly down onto a wood support with the conveyor hub
facing up.

B. REMOVE CONVEYOR FRONT BEARING INNER RACE AND SLEEVE
Figure 16-1:
Remove:

1. Screws (46-13)
2. Bearing retainer (46-12)

5/16/3 16-1



3. Bearing (129) inner race —use a standard bearing puller

NOTE
For conveyor front bearing outer race replacement,
refer to Chapter 18. Complete bearing must be
replaced.

4, Screws (46-9)
5. Sleeve (46-11)
6. O-ring (46-10)

NOTE
Remove conveyor hub only if damaged.

~J

. Screws (46-2)
Conveyor hub (46-14)

@

C. INSTALL CONVEYOR FRONT BEARING INNER RACE AND SLEEVE

1. I the conveyor hub {(46-14) was removed, install:

a. Conveyor hub (46-14)—use dowel pin (46-1-2) for alignment
b. Screws (46-2)

CAUTION
Do not replace steel screws with ones of a different
material.
2. Install:
a. O-ring (46-10)
b. Sleeve (46-11)
c. Screws (46-9)
d. Bearing (129) inner race
e. Retainer (46-12)—use dowel pin for alignment
f. Screws (46-13)

D. INSTALL BOWL FRONT HUB ASSEMBLY
1. Screw four 5 inch long threaded rods into the bowl shell for aligning and guiding front
hub onto bowl shell.
Figure 16-1: .
2. Support hub assembly as shown and guide the hub assembly toward the bowl.

NOTE
Align the V"' marks of the hub and shell.

3. To prevent stretching screws (46-8), fasten the bowl! front hub to the bowl shell with

STEEL screws. After the screws have seated, replace them with the stainless screws
and torgue as recommended in the Torque Seating Chart.

16-2 e 5/16/3



4. Install:

Cover ring {(46-47)

Screws (46-48)

Tension bar nut (157)—Figure 18-3; use the wrench provided
Rotating assembly into frame—refer to Chapter 11

Gear box—refer to Chapter 12

®ao0oo

E. CHANGE PLATE DAMS

1. Remove upper casing—refer to Chapter 10.
Figure 2-2:
2. Remove:

a. Screws (46-3)

b. Retainer (46-38)
c. Plate dam {46-5)
d. Gasket (46-7)

3. Replace the dam and reassemble.
4. Install the upper casing—refer to Chapter 10.

F. DISASSEMBLE BOWL FRONT HUB ASSEMBLY

1. Remove the bowl front hub assembly —refer to Paragraph A.
2. Disassemble front pillow block and gear box adapter assembly —refer to Chapter 14.

G. ASSEMBLE BOWL FRONT HUB ASSEMBLY

1. Reassemble front pillow block and gear box adapter assembly —refer to Chapter 14.
2. Install bowl! front hub assembly —refer to Paragraph D.
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E FRONT HUB AND BOWL SHELL ARE

BALANCED AND STAMPED WITH BOWL
REFER TO BULLETIN 459 ASSEMBLY ; THEREFORE , THEY MUST
BE REASSEMBLED WITH "V" MARKS
IN LINE AS SHOWN.

m
L
BOWL SHELL

FRONT HUB

JACKSCREW HOLE
(3 TOTAL)

@1y

46-1. Bow! Front Hub

46-1-2. Dowel Pin
129

BEARING /

(INNER RACE)

46-2. Hexagon Socket Head Cap Screw (%' - 13 x 17%")

JACKSCREW HOLE
(4 TOTAL)

46-8. Bow! Front Hub O-Ring (Large)

46-9. Hexagon Socket Head Cap Screw (3/g"" - 16 x 1) 26-48 prapT JACKSCREW HOLE BOWL SHELL

(4-TOTAL) .

46-10. Bowl Front Hub O-Ring (Small)

46-11. Conveyor Front Bearing Hub Sleeve

46-12. Conveyor Front Bearing Retainer

46-13. Hexagon Socket Head Cap Screw (%' - 20 x %2")
46-14. Conveyor Front Bearing Hub FRONT HUB

46-31. Bowl Front Hub Key | BOWL SHELL

COVER RING

46-33. Hexagon Socket Head Cap Screw (%' - 10 x 2% ") \ IR A

46-47. Bowl Front Hub Cover Ring

CONVEYOR

4

46-48. Slotted Flat Head Cap Screw (3/g"" - 16 x %"’)

129. Conveyor Front Bearing (Inner Race) ! \ 4 CONVEYOR

GEAR BOX ADAPTEFR

s / FRONT HUB FRONT BEARING }

]) ] ulm;’f ; ﬂ

FRONT PILLOW BLOCK ASSEMBLY

CONVEYOR FRONT SEALS
AND STABILIZING MEMBERS

; . FRONT HUB LIFTING FRONT HUB ASSEMBLY LIFTING
1; APPROXIMATE WEIGHT= 650 TO 800 LBS. APPROXIMATE WEIGHT = 1200 TO 1350 LBS.

S

5/16/1
5/16/2 ? BOWL FRONT HUB ASSEMBLY

5/16/3 FIGURE 16-1
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HEALTH PAODUCTS CHAPTER 1 7
REAR BOWL HUB AND REAR CONVEYOR BEARING AND SEAL
CONTENTS
A. Remove Bowl Rear Hub Assembly. ... ...... ... .. ... ... . . . . . . . ... 17-1
B. Remove Conveyor Rear Bearing and Seal. ............................. 17-1
C. Install Conveyor Rear Bearing and Seal. . ................ ... ......... 17-2
D. Install Bowl Rear Hub Assembly. ... ....... ... ... .. .. ... 17-2
E. Disassemble Bowl Rear Hub Assembly. .. ................. .. ... . ... .. . 17-3
F. Reassemble Bowl Rear Hub Assembly. .. ... ... ... ... ... .. . . ... ... 17-3
Bowl Rear Hub Assembly. ... ...... ... ... . . ... . . . ... Figure 17-1
A. REMOVE BOWL REAR HUB ASSEMBLY
Remove:
1. Rotating assembly and set it in a horizontal position on a clean surface with *‘V’’ marks
up—refer to Chapter 11 :
2. Conveyor—refer to Chapter 18
Figure 17-1:

3. Screws (46-33)
4. Rear hub assembly —use jacking screws

REMOVE CONVEYOR REAR BEARING AND SEAL

Figure 17-1:

Remove:

Screws (46-9)

Seal holder (46-20)—use jacking screws
Bearing (46-22)—use én arbor press as shown
Springs (46-24)

Retaining ring (46-44)

Stabilizing member (46-26)

Seal (46-25)

NoO oA N o

NOTE
The seal is retained by adhesive. To break the bead
of adhesive between the seal and seal holder, place
a %' square steel key or similiar object on the face
of the seal in the area of the bead and strike the key
with a hammer. Once the bead has been broken, the
seal may be removed.

5/17/2 17-1



C.

D.

17-2

INSTALL CONVEYOR REAR BEARING AND SEAL

Figure 17-1:

1.
2.
3.

® N oo

9.

Using fine emery cloth, clean any adhesive on the seal holder {46-20).
Thoroughly clean seal holder and seal (46-25) with a suitable safety solvent. Allow to dry.

Press seal into seal holder. Make sure seal is fully inserted and square with seal holder.
Do not install stabilizing member (46-26) at this time.

Apply a small bead of Eastman 910 adhesive (Eastman Chemical Products, Kingsport,
Tenn. or Loctite 06, Loctite Corp., Newington, Conn.) at the seal/seal holder interface.
Apply the adhesive directly from the container.

WARNING
AVOID ALL CONTACT OF ADHESIVE WITH SKIN

Allow five minutes for wetting action, then wipe off excess adhesive with a clean cloth.
Install stabilizing ring (46-26) and retaining ring (46-44).
Allow 20 minutes for adhesive to cure before continuing assembly.

Install on seal holder:

a. Springs (46-24)
b. Bearing (46-22)—use an arbor press as shown

NOTE

The bearing when properly installed in the conveyor
rear bearing seal holder will extend beyond the face
of the seal holder. This is the function of the /5"’
spacer when installing the bearing. The spacer will
guarantee that the bearing will position itself properly
against the rear hub when the seal holder is bolted up
to the rear hub.

If the conveyor rear bearing is installed improperly so
it does not contact the rear hub as illustrated,
premature failure of the bearing and/or belleville
springs can result.

c. O-ring (46-21)
Install assembled seal holder onto rear hub with screws (46-9)—align with the dowel pin.

INSTALL BOWL REAR HUB ASSEMBLY

1

Screw four 5 inch long threaded rods into the bowl shell extension to align and guide
the hub onto the bowl! shell extension.

Figure 17-1:

2,

Support hub assembly as shown and guide it toward the bowl.

NOTE
Align the V"' marks of the hub and shell extension.

5/17/2



5.

To prevent stretching screws (46-33), fasten the bowl rear hub to the bow! shell with
STEEL screws. After the screws have seated, replace them with the stainless screws

and torque as recommended in the Torque Seating Chart.
Install:

a. Conveyor assembly—refer to Chapter 18
b. Bowl front hub assembly —refer to Chapter 16
c. Gear box—refer to Chapter 12

Install rotating assembly into frame —refer to Chapter 11

E DISASSEMBLE BOWL REAR HUB ASSEMBLY

1:
2

Remove bowl rear hub assembly —refer to paragraph A of this chapter.

Disassemble rear pillow block and pulley assembly —refer to Chapter 15.

F. REASSEMBLE BOWL REAR HUB ASSEMBLY

1.
2,

~5/17/2

Reassemble rear pillow block and pulley assembly —refer to Chapter 15.
Install bowl rear hub assembly —refer to Paragraph D of this chapter.
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46-9.
46-20.
46-21.
46-22.
46-23.

46-23-2.
46-23-3.
46-24.
46-25.
46-26.
46-32.
46-33.
46-44.

Hexagon Socket Head Cap Screw (3/s" - 16 x 1)
Conveyor Rear Bearing Seal Holder

Conveyor Rear Bearing Seal Holder 0O-Ring
Conveyor Rear Bearing

Bowl Rear Hub

Dowel Pin (%'’ Dia. x 1%"")

Hexagon Socket Headless Set Screw ("' -13 x %)
Conveyor Rear Bearing Spring

Conveyor Rear Bearing Seal

Rear Seal Stabilizing Member

Bowl! Rear Hub Key

Hexagon Socket Head Cap Screw (%'’ - 10x 2%"")
Conveyor Rear Bearing Seal Retaining Ring

BOWL SHELL EXTENSION ( REFERENCE)

-

REAR HUB LIFTING

APFROXIMATE WEIGHT = 440 LBS.

BOWL SHELL EXTENSION REAR HUB

REAR HUS

WEAR RING

TENSION BAR

REAR PILLOW BLOCK 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. \

MUST BE ASSEMBLED AS SHOWN
e/
1
46-23-2
w® G

TOWARD BOWL
-

bt

SEAL HOLDER

A BEAD OF ADHESIVE

PULLEY

REAR HUB ASSEMBLY LIFTING
APPROXIMATE WEIGHT = 1300 LBS.

SUPPORT

e - =~

5/17/2 BEARING SPRING BEARING

ASSEMBLE STABILIZING MEMBER ITEM 46-26

RETAINING RING ITEM 46-44 , AND SPRING,ITEM 46-22.

MUST BE ASSEMBLED AS SHOWN SECTION "A'-"A"

BOWL SHEEE EXTENSION REAR HUB

JACKSCREW HOLE
(8-TOTAL)

REFER TO BULLETIN 459

1} 3 g -—®
Z_ RN

PLATE

| ‘ ] BEARING

178" THICK SPACER

1
3
\\

. SEAL HOLDER

l } = BEARING SPRING

SEAL
BEARING ASSEMBLY

PLATE REQUIRED PRESS
(6.22 DIAMETER) * ‘

BEARING | BEARING SPRING

BEARING DISASSEMBLY

BOWL REAR HUB ASSEM
g FIGURE 17-1
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- CHAPTER 18
%FEM‘MLT CONVEYOR, SPLINE BUSHING,
AND TENSION BAR ASSEMBLIES
CONTENTS

A. Remove Conveyor Front Seals and BearingOuterRace..................... 18-1
B. Remove Spline Shaft . .. .. ... ... ... . . . 18-2
C. Remove Conveyor Front Bearing Inner Race and Sleeve . . . ... ... D 18-2
D. Remove Conveyor Assembly . . . .. ... . ... . 18-2
E. Remove Conveyor Rear Bearingand Seal . ... .......... ... .. 18-3
F. Remove Spline Bushing. . . . ... ... .. . . ... . 18-3
G. Remove Tension Bar . . . . . ... .. i 18-3
H. Remove Accelerator, Feed Nozzles, and Feed Zone Liner . ... .............. . 18-3
I. Remove Feed Cone lnserts . . .. ... ... ... ... ... i 18-4
J. Install Feed Cone INserts. . . ... ... ... i 18-4
K. Install Feed Zone Liner, Feed Nozzles and Accelerator . ... ................. 18-4
L. Install Spline Bushing and Bearing Outer Race . .. ........................ 18-4
M. Install Conveyor Rear Bearingand Seal .. .............................. 18-5
N. Install Conveyor Front Bearing Inner Race and Sleeve . . . .. ... ... ........... 18-5
O. Install Tension Bar . . . ... ... . 18-5
P. Install Conveyor Assembly . . ... ... . .. . ... ... 18-5
O, Install SplineSRaft ... wovvenis vt wrmog sbmas B HEE 585 H T 50 0ememmen 18-5
R. Install Conveyor Front Seals . . . . ... ... . ... 18-6
S. Tension Bar Spacer Calculations and Tension Bar Runout Check . . ... ......... 18-6
Conveyor Assembly . . . .. ... . Figure 18-1
COMNVEYBPEIMING .. « oo v s s nsmomas mpmssmamsd me s mes wsoes &5 5550 Figure 18-2
Tension Bar Spacer Calculations and Runout Check . . ................ Figure 18-3

A. REMOVE CONVEYOR FRONT SEALS AND BEARING OUTER RACE
NOTE
It is not necessary to remove the conveyor from the
bowl to service the conveyor front seals and bearing.

Remove:

1. Tension bar nut (1567) — use the wrench provided. See Figure 18-3.

2. Bowl front hub assembly — refer to Chapter 16.
Figure 18-1:

3. Screws (24)

5/18/5
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4. Seal holder {(108) from spline bushing (26) — use seal holder removal tool.

5. O-rings (25, 27)

6. Seal retainer (379)

7. O-ring (380)

8. Stabilizing members (152) and seals (109)

NOTE ‘
The seals (109) are retained by adhesive. To break the bead of adhesive be-
tween the seals and seal holder (108), place a 1/4" square steel key or similar
object on the face of the seal in the area of the bead and strike the key with
a hammer. Use care not to damage the seal holder. Once the bead has been
broken, the seal may be removed.

9. Bearing (129) outer race and roller — use a standard bearing puller.

REMOVE SPLINE SHAFT

Figure 18-1:

Remove:

1. Screws (375)

2. Split ring

(374)

3. Spline shaft (122)

C. REMOVE CONVEYOR FRONT BEARING INNER RACE AND SLEEVE

~ Referto Chapter 16. . T

D. REMOVE CONVEYOR ASSEMBLY

18-2

1. Remove:

Figure 18-1:
a. Tension bar nut (157) — use the wrench provided. See Figure 18-3

PR BT

Figure 18-2:

Bowl front hub assembly — refer to Chapter 16

Pulley, seal assembly, and thrust bearing — refer to Chapter 15
Screws (24)

Seal holder (108)

2. Mount the conveyor lifter to the spline bushing.

3. As the conveyor (41) is moving out of the bowl, make sure the weight is balanced.

CAUTION
Use extreme care to prevent damage to optional con-
veyor wear tiles during removal of conveyor. Lay con-
veyor on a wooden platform or optional conveyor
truck.

b/18/5



4. Remove lifter.

5.

Install tension bar protecting cap.

E. REMOVE CONVEYOR REAR BEARING AND SEAL

Refer to Chapter 17.

F. REMOVE SPLINE BUSHING

5/18/5

NOTE
The spline bushing is an assembly of two components
with interference fit, and SHOULD NOT be disassembl-
ed. The parts are machined and balanced.as a unit.

Figure 18-1:
Remove:
1. Screws (6)
2. Assembled spline bushing (26):
a. Screws (31)
b. Spline bushing cap (30)
c. Gasket (29)
d. Spring screw (143)
e. Washer (142)
f. Spring (141)
G. REMOVE TENSION BAR
Figure 18-1:
Remove:
1. Screws (41-13)
2. Tension bar (41-12) — use jacking screws
H. REMOVE ACCELERATOR, FEED NOZZLES, AND FEED ZONE LINER
Figure 18-1:
Remove: _
1. Screws (41-3)
2. Accelerator (41-2) — insert a long 2 inch x 4 inch wooden board in tension bar end
of conveyor and drive out with an 8-12 pound sledge hammer.
3. Feed Nozzles (41-9) — remove through interior of conveyor. See Figure 18-1, section D.
4. Feed zone liner (41-5) — remove same as accelerator.

18-3



I. REMOVE FEED CONE INSERTS
Figure 18-1:
Remove:
1. Screws (41-22)
2. Retainer (41-21)
3. Feed cone insert (41-20)

J. INSTALL FEED CONE INSERTS
Figure 18-1:
Install:
1. Feed cone insert (41-20)
2. Retainer {(41-21)
3. Screws (41-22)

K. INSTALL FEED ZONE LINER, FEED NOZZLES, AND ACCELERATOR
Figure 18-1:
Install:
1. New O-ring (41-4) on feed zone liner (41-5)
2. Feed zone liner {41-5) — line up the openings for the nozzles
3. Feed nozzles (41-9))
4, New O-ring (41-4) on accelerator (41-2)
5. Accelerator (41-2) — use a long-threaded rod in accelerator to guide into place
6. Screws (41-3)

' L. INSTALL SPLINE BUSHING AND BEARING OUTER RACE

1. Assemble spline bushing cap items:
a. Cap (30)
b. Spring (141)
c. Washer (142)
d. Screw (143)

2. Assemble spline bushing items:
a. Assembled cap
b. Gasket (29)
c. Spline bushing (26)

18-4 5/18/5



d. Screws (31)
e. Bearing (129) — press in
f. O-ring (27)

3. Install assembled spline bushing with screws (6).
M. INSTALL CONVEYOR REAR BEARING AND SEAL
1. Install conveyor rear bearing and seal — refer to Chapter 17.

2. Install bowl rear hub and pillow block assembly on bow! shell extension — refer to
Chapter 17.

NOTE
Do not install pulley, seals or thrust bearing at this
time. '
N. INSTALL CONVEYOR FRONT BEARING INNER RACE AND SLEEVE
Refer to Chapter 16.
O. INSTALL TENSION BAR
Figure 18-1:
Install:

NOTE
Mating faces of the tension bar and conveyor bore
must be clean and free of nicks and burrs.

1. Tension bar (41-12) — apply anti-galling compound to the surfaces which mate with
the conveyor.

2. Screws (41-13))
P. INSTALL CONVEYOR ASSEMBLY
Figure 18-2: I
1. Install lifter onto spline bushing.
Figure 18-1:
2. Remove tension bar protecting cap.
3. Install conveyor assembly (41) into bowl.
4. Remove convevyor lifter.
Q. INSTALL SPLINE SHAFT
Figure 18-1:
Install:
1. Spline shaft (122) — use anti-galling compound on splines
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2.

3.

Split ring (374)

Screws (375)

R. INSTALL CONVEYOR FRONT SEALS

Figure 18-1:

1.

2,

Using fine emery cloth, clean any adhesive on the seal holder (108).
Thoroughly clean seal holder and seals (109) with a suitable safety solvent. Allow to dry.

Fully insert first seal and stabilizing member (108,152) into seal holder. Make sure seal
is fully inserted and square with seal holder. See View ""F'';

Apply a small bead of Eastman -910 adhesive (Eastman Chemical Products, Kingsport,
Tenn.) or Loctite 06 {Loctite Corp., Newington, Conn.) at the seal/seal holder interface.
Apply the adhesive directly from the container.

WARNING
AVOID ALL CONTACT OF ADHESIVE WITH SKIN.

Allow five minutes for wetting action, then wipe off excess adhesive with a clean cloth.
Install second seal and stabilizing member. Refer to steps 3, 4 and 5.

Allow 20 minutes to set before continuing assembly.

Install O-ring (380).

Install seal retainer (379).

. Install:

a. O-rings (25, 27)
b. Assembled seal holder (108)

c. Screws (24)

S. TENSION BAR SPACER CALCULATIONS AND TENSION BAR RUNOUT CHECK

:

2.

; NOTE
After all conveyor maintenance has been performed,
it is necessary to check for proper spacer (84, 85)
thickness and tension bar runout. Correct runout is
an indication the rotating assembly has been proper-
ly reassembled.

Install the bowl front hub assembly — refer to Chapter 16. Do not install the gear box etc.

Install pulley and pulley thrust bearing — refer to Chapter 15. Do not install the pulley
seal assembly.

Figure 18-3:

3.

4.

18-6

Install tension bar nut (157) with wrench to position bearing and to take up all clearance.

Tension bar nut must bottom on shoulder of tension bar and inner race of pulley thrust -
bearing. ' '

5/18/5



5. Tension Bar Spacer Calculations:

Figure 18-3:

a. Measure dimension ““R’’ through opening in bowl! shell extension and record (View
“A).

b. Spacer thickness (84, 85) or dimension ‘’N’’ is equal to dimension “‘R’’ minus 0.320
inch.

- ¢. Remove tension bar nut and add spacers singly or in combination to obtain proper
thickness. Grinding of either spacer (84, 85) may be required. Seating surfaces to
be parallel within 0.001 inch F.I.R. Reinstall tension bar nut and measure *‘R*’ again
(View “B"’). "’R"’ should now measure from 0.300 to 0.340 inch.

NOTE
Maximum permissible deviation of ‘‘N’’ is +0.020
inch.

6. Tension Bar Runout Check:

NOTE
This runout check may be performed after the bowl
and assemblies have been reinstalled into the frame,
especially if the maintenance procedures were not ex-
tensive enough to require removing the bowl from the
frame.

Figure 18-3:

a. Attach the base end of a dial indicator to the pulley, and the indicating end to the
surface of the tension bar nut.

b. Hold the bowl stationary and rotate the conveyor by turning the spline shaft. Use
a strap wrench. Do not use a pipe wrench. :

c. Runout should not exceed 0.004 inch. If it does, contact Pennwalt Sharples customer
service department. _

7. Install pulley seal assefnb!y as directed in Chapter 15.

5/18/5 ‘ 18-7
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REAR HUB
FRONT BEARING 4
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Conveyor Lifter Assembly

Sleeve Assembly

Hexagon Socket Headless Set Screw (%" - 10 x 7/5"")
Hexagon Head Cap Screw (%' - 13 x 1% ")

Hexagon Nut (%' - 13)

Lockwasher (1%, '")

Hexagon Socket Head Cap Screw (%' - 10 x 3% ")

TO LIFT ASSEMBLY HORIZONTALLY

LIFTING EYE TO LIFT ADJUST SLEEVE TO BALANCING POINT AND
TOOL ONLY ‘—%mma« SET SCREWS

S~Oo©ONN -

—_

SLEEVE STOP

TAPPED HOLE IN SPLINE BUSHING CONVEYOR LIFTER ASSEMBLY CONVEYOR ASSEMBLY

LIFTING EYE TO LIFT \
ASSEMBLY VERTICALLY .
\\ A
SPLINE SHAFT O — e 5

TENSION BAR "PROTECTING CAP

NOTE-
ALL FOUR SCREWS REQUIRED TO ATTACH THE
LIFTER TO THE SPLINE BUSHING ASSEMBLY
MUST BE USED.

2
| ‘ H
& L ANNSSRROSSNSS

P

: |
SPLINE BUSHI ASSEMBLY \
CONVEYOR FRONT BEARING SEAL HOLDER REMOVED : N N i

CONVEYOR ASSEMBLY
APPROXIMATE WEIGHT = 2700 LBS.

CONVEYOR LIFTER ASSEMBLY
APPROXIMATE WEIGHT= 450 LBS.

CONVEYOR LIFTING
5/18/5 | _ FIGURE 18-2
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BOWL SHELL ASSEMBLY

CONTENTS
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C. Replace Wear Sleeves. . . . ...ttt it 19-2
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E. Reassemble Bowl . . . .. ... .. . . . . . . 19-3
Boxwl SHell Assembly . v .onvmssms v s m i 5508 888558 05585 855 o Figure 19-1

A. BOWL CLEANING

There are several methods recommended for cleaning a bowl. The following are in
order of preference:

1. Atshutdown, while the centrifuge is coasting to a stop, flush the bowl with hot water.

CAUTION
If the bowl shell extension is equipped with wear tiles,
do not use water hotter than 140°F (60°C) and do
not use caustic. This could remove the tiles.

2. Rotate the bowl forward and backward.

a. Lift the upper casing—refer to Chapter 10.
b. Two people are required to rotate the bowl, one person on each side of the bowl.
If centrifuge is equipped with a backdrive, hold pinion shaft while rotating bowl.

WARNING
DO NOT ROTATE THE BOWL BY PULLING ON THE
BELTS. FINGERS CAN BE INJURED BY PULLEY.

3. Disassemble the bowl and clean the parts as required.

CAUTION
Do not steam clean the interior of the bowl shell ex-
tension if it is equipped with wear tiles. Also do not
use water hotter than 140°F (60°C) or use caustic.
This could remove the tiles.

19-1
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B. DISASSEMBLE BOWL
Remove:
1. Rotating assembly from frame —refer to Chapter 11. Set it in a horizontal position on
a clean surface with ’V"" marks up
Gear box—refer to Chapter 12
Front hub assembly —refer to Chapter 16
Conveyor—refer to Chapter 18

SIS o

Rear hub assembly —refer to Chapter 17

NOTE
Prior to removing rear hub assembly, tape around each -
wear sleeve (46-15-2-2) to prevent loss or breakage
if the epoxy bond has failed—see Figure 19-1. If
necessary, replace or reinstall wear sleeves as directed
in subsequent paragraph C.

C. REPLACE WEAR SLEEVES
Figure 19-1:

1. Before reassembling bowl, inspect wear sleeves (46-15-2-2). They may have come loose
or be worn and need replacing.

2. Replacement Procedure:

a. Remove screws (46-36), wear ring (46-34), and O-ring (46-35).
b. Remove tape from each sleeve and tap edge lightly with a brass hammer to ensure
bond is secure. If not:

Completely remove loose wear sleeve (46-15-2-2).
Clean all surfaces to remove any process material or old epoxy.

NOTE
Do not use tools or abrasives that would damage any
of the finished surfaces.

(3)  Stir each epoxy component for uniform consistency then proportion one part
by weight of Emerson Cuming Eccobond 45 to one part by weight Catalyst
15 and mix thoroughly.

(4) Apply epoxy to both surfaces.

(5) Assemble sleeve, applying sufficient pressure to squeeze out excess epoxy.
Wipe off excess and use a fixture to clamp wear sleeve securely until the epoxy
has set (about 24 hours).

(6) Remove fixture and check if bond is secure.

c. Install O-ring (46-35), wear ring (46-34), and screws (46-36).

19-2



D. REPLACE BOWL SHELL LINER
Figure 19-1:

If it is necessary to replace bowl shell liner (46-15-4), contact Pennwalt Sharples
customer service department.

E. REASSEMBLE BOWL
Install:

Rear hub assembly —refer to Chapter 17
Conveyor—refer to Chapter 18

Front hub assembly —refer to Chapter 16

Gear box—refer to Chapter 12

Rotating assembly into the frame —refer to Chapter 11

ko e

19-3
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@ ADJUSTABLE SLEEVE
ADJUSTABLE SLEEVE @ BOWL LIFTER (E 6558 )\\\. |
46-15. Bowl Shell Assemb|
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\ 46-34. Wear Ring
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e

1

I
A
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APPROXIMATE WEIGHT = 3300 LBS.
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LIFTING
IF SUPPLIED

(a6-15-4) 46-15-
b4 Y .

—

BOWL SHELL BOWL SHELL EXTENSION

46-48

080 O
00 o —
0 )
Q
0 =
0 of 0)
0 ) S— V']
9 : ,
0] _— 0
0 T b
0
0
Q [
0 g B,
<\O =
0 f 0
0
) oa=—-
JACKSCREW HOLE
THE BOWL SHELL , BOWL SHELL EXTENSION, 26-15-2 (4 - TOTAL)
AND COVER RING ( IF SUPPLIED), ARE BALANCED REFER TO BULLETIN 459
AND STAMPED AS AN ASSEMBLY ; THEREFORE ,
THEY MUST BE REASSEMBLED WITH "V" MARKS
IN LINE AS SHOWN .
BOWL SHELL EXTENSION COVER RING
L J
BOWL SHELL ASSEMBLY

FIGURE 19-1
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CONVEYOR WEAR

A, INSPECTION

1.

If the feed material to the centrifuge contains abrasives, wear on the conveyor
flights will result, but can be reduced with welded hard surfacing on the flights.

Unless it is known from previous experience that the solids are not abrasive, set
up a regular inspection schedule:

a. If the conveyor flights have not been hard surfaced, after one month of
operation, disassemble the bowl and examine all the flights in the solids
discharge end of the conveyor from the small end to the feed zone. If
no wear is seen, schedule for reexamination after three more months. If
signs of wear are evident, arrange with Sharples for hard surfacing.

b. If the conveyor flights have been hard surfaced, inspect after one month
of operation, reinspect after three months, and estimate the rate of wear
from these examinations.

- B. DETERMINE WEAR

The rate of wear is best determined by using a *Conveyor Wear Gauge (typical shown
on Figure 1) which shows the actual amount of hard surfacing still left as compared with
the original thickness applied at the factory.

C. HARD SURFACING

1.

Liquid Discharge End

Thickness of Welded Hard Surfacing of flights as shipped from the factory: 1/8"

Solids Discharge End

With Replaceable Tile Hard Surfacing, the back section of each tile has a series of
ridges which may also be used as a guide in determining the extent of wear. When
wear has proceeded beyond the third ridge from the tip, the tile should be replaced.




D. FOLLOWUP

Make subsequent examinations at periods based on the determined wear rate, arranging
with Sharples for resurfacing before the wear has reached the unsurfaced, parent metal
of the flights. Should abrasion continue until the edges of the flights are considerably
worn, repair of the conveyor may be very expensive.

* A drawing to enable you to construct a Conveyor Wear Gauge is available on request from the
Customer Parts Service Department. Be sure to mention the serial number of your centrifuge
when ordering. :

LENGTH OF CONVEYOR

—— | 1QUIDS END = SOLIDS END —— "™ tgpsion BAR

T 1 = == T i’.'-""‘p-

T - o - i€ P —

- # L)H"""I.-.Jr!
CONVEYOR DIAMETER ! " ! CONVEYOR DIAMETER
AFTER HARD SURFACING ' 4% __)  AFTER MARD SURFACING

F“\ LTI N N N M N \‘\‘\\“\}\‘\\\‘\\‘ NN

/o

GAUBE BAR CONVEYOR

TYPICAL CONVEYOR WEAR GAUGE FIGURE - |



BULLETIN 511

Revision 1

SHARMPLES

= [SENNWALT

EQUIPMENT m CHEMICALS
HEALTH PRODUCTS

REMOVAL AND REPLACEMENT OF
CENTRIFUGE CONVEYOR

SINTERED TUNGSTEN CARBIDE TILES

PENNWALT CORPORATION ..... 955 MEARNS ROAD WARMINSTER, PA. 18974

SHARPLES-STOKES DIVISION

© 1985 Pennwalt Corporation
All Rights Reserved




TABLE OF CONTENTS

SECTION PAGE
A. TRE o)z [k o8 ATc) = MR et 1
B. Removal of Tiles...oveiieiieiei e e 3
C. IHSTANELON 6F NOW THEE. .- oooiss caiiami siams siissa s mas i sms e npmmmms anssmmes B

TABLES

Table 1. Reguired 'Weld Metals.cmc s s o s g v sanssig 9

ILLUSTRATIONS

Figire 1. Conveyvor Tils ASREMDBIY. ..o vimiismimmiamasiiiam s sie arasen 1

Figlire 2. Tied CORVERON. e e ssin i e s i i s i s as s sasamen spass 1

Figure 3. Measurement of Tile for Wear.........ccoooiiiiiiiiinininn e 2

Figure 4. Cross Section of Tile Assembly.........ccooiiiiiiiiiiii e, 3

Figure 5. Grinding Weld From Back of Tile Assembly.................c.ooinis 4

Figure 6. Notching Weld on Face of Tile Assembly...........cooiiiiiiiinnn, 5

Figure 7. Tack Welding Front Edge.........ccocovviiiiiiiiiiiiiiiiea 5

Figure 8. Tack Welding Rear Edge.........ccccovveiiiiiiiiiiica, 6

Figure 9. Rear Weld......coooiiiiiiiiiii i 7

Fidiiie 10. FEBRE WEIL....conmnmmmrsrmsansmmmonnsadn siamiisd i aA A SR A s anmna namans 7

Figure 11. Junction of Tiles and Welded Surface..............ccooiiiiiiiinninnn, 8



A. INTRODUCTION

1. Figures 1, 2. The sintered tungsten carbide hard surfacing tile system is designed
for use on Sharples Super D'Canter centrifuges only. Field replacement is applicable
to previously tiled conveyors but not to conveyors hard surfaced by weld deposits.

Such conveyors must be converted at the factory.

TILE
BACKUP PLATE

FIGURE 1. CONVEYOR TILE ASSEMBLY

FIGURE 2. TILED CONVEYOR



The easily applied tile sections will give extremely long life as compared to stan-
dard weld deposited systems. When and if wear has proceeded beyond the limit
given in Figure 3., the tile should be removed and replaced with the appropriate
size tile for the conveyor involved.

CAUTION

If wear proceeds beyond this point, it may remove
metal from the circumference of the conveyor flight
to which the tile is attached. It is important to main-
tain this dimension so that when the new tile is af-
fixed to the flight, the overall diameter of the conveyor
remains the same as originally manufactured. If metal
has been removed from the original flight, it must be
built up to original dimensions by welding and
machining before the tile section is welded into
position.

]

HYH

"w" DIMENSION = 24.4 MM ( NEW TILE)
"yv* DIMENSION = 10°'MM ( TILE WORN TO LIMIT)

FIGURE 3. MEASUREMENT OF TILE FOR WEAR

The Sharples Division of Pennwalt offers a factory repair service on all products
manufactured by this division including tile replacement. Contact the Sharples sales
or service departments for assistance or recommendations on field replacement of
tile assemblies.



REMOVAL OF TILES

1. Figure 4. Removal of tiles is accomplished by grinding away welds #1 and #2 which
hold the tile assembly to the conveyor flight.

WELD NO, |

TILE ASSEMBLY

CONVEYOR FLIGHT

WELD NO. 2

FIGURE 4. CROSS SECTION OF TILE ASSEMBLY

2. Figures 4, 5. Remove weld #1 by grinding with a thin grinding disc.

CAUTION
Do not grind into the top edge of the conveyor flight,
Figure 5.



WELD NO. |
(FIGURE 4 )

FIGURE 5. GRINDING WELD FROM BACK OF TILE ASSEMBLY

Recommended Tools:

- Norton AB0-OBNA

Reinforced DX Wheel

20375 RPM max. or equivalent
- Chicago Pneumatic #9113

Air Grinder or Equivalent

Figures 4, 6. Grind a sharp notch into weld #2 at the base of the tile assembly.

Remove the tile by hammering on the wear ridge area and breaking the remnants
of weld #2.

Remove any excess weld metal from the flight with a standard grinding wheel.



TILE ASSEMBLY
- ; EDGE OF CONVEYOR FLIGHT

WELD NO.| REMOVED

WELD NO.2
(FIGURE 4)

FACE OF FLIGHT

FIGURE 6. NOTCHING WELD ON FACE OF TILE ASSEMBLY

C. INSTALLATION OF NEW TILES

NOTE
Welders should be qualified to weld stainless steel to
Section 8 of the ASME Pressure Vessel Code or to
equivalent company certification standards. Pennwalt
cannot assume responsibility for the improper installa-
tion or welding of replacement tiles.

1. Figure 7. Insert new tile assembly in place and held firm with a C-clamp. The rear
lip of the tile must seat directly against circumference of conveyor flight.

SI'!IH

TILE ASSEMBLY FRONT

TILE ASSEMBLY LIP

C-CLAMP

FIGURE 7. TACK WELDING FRONT EDGE

5



Tack weld the front edge of the conveyor tile to the face of the flight. Refer to table
1 for weld metal.

Use a 0.015"’ shim to separate adjacent tiles to prevent contact of the adjacent wear
inserts during welding.

Figure 8. Tack weld the rear edge of the tile assembly in place, making sure the
C-clamp is holding the assembly tightly against the conveyor flight.

Proceed with the tack welding of additional tile assemblies as noted previously until
all assemblies are installed.

TILE ASSEMBLY

4,’%——-—" — \ TACK WELD
/,_./’/' B : EDGE OF CONVEYOR FLIGHT

C-CLAMP

BACK OF FLIGHT

FIGURE 8. TACK WELDING REAR EDGE



6.

Figure 9. Remove the C-clamp and apply a 1/8"" weld bead on the rear lip on the
insert and the edge of the flight. The length of this weld should be 3/4"’, but should
not extend to the space between each section. Refer to table 1 for weld metal.

TILE ASSEMBLY

178" X 3/4" LONG WELD
EACH TILE ASSEMBLY
(WELD NO.I,FIGURE 4 )

BACK OF FLIGHT

FIGURE 9. REAR WELD

Figure 10. Place conveyor in the vertical position and weld a full bead across the
front face of the tile (3/16"" fillet).

TILE

~ FULL WELD
(WELD NO.2 ,FIGURE 4)

e —

FACE OF FLIGHT

FIGURE 10. FRONT WELD



Figure 11. In severe cases of wear, welded hardsurfacing may have to be applied
to the conveyor flight immediately adjacent to the last carbide tile. In this case the
heat of hardsurfacing could crack the carbide tile or weaken the braze joint. To form
a smooth transition from the weld deposited hardsurfacing to the tile assembly,
remove the last two tile assemblies. Apply weld deposited hardsurfacing to the worn
flight. Grind the hardsurfacing to conform with the proper diameter using the removed
tile assembly as a gage. Reinstall the tile assemblies, or if damaged, replace with
new tile assemblies. The gas weld hardsurfacing technique is described in Penn-
walt process specification #71 which may be obtained from the service department.

Rebalancing may be required.

WELD TRANSITION

FULL FLIGHT

FACE OF FLIGHT

FIGURE 11. JUNCTION OF TILES AND WELDED SURFACE



TABLE 1. REQUIRED WELD METALS
. Tile Assembly
Conveyor Flight Back Up Plate Required
Material Material Weld Metal
304/304L 316,316L, E316L
316/316L 17-4PH
316/316L Hastelloy C AWS ENi Cr Fe-2
(INCO A)
ARCOS Chromend-
4AN1A
Hastelloy C-276 Hastelloy C Hastelloy C-276

Steel

316/316L, 17-4PH

E309

NOTE

For all other material combinations, contact the Pennwalt Corporation
Metallurgy Department.
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I. INTRODUCTION

The Sharples Division of Pennwalt Corporation manufactures Centrifuges. These centri-
fuges are very often accompanied by other equipment not manufactured by Sharples:
motors, pumps, electrical controls, etc.

The following ““‘General Preventive Maintenance Recommendations for Motors and
Controls, Bulletin 440'" has been included along with your centrifuge instructions to alert
you about possible motor and control problems.

Bulletin 440 is NOT a motor or controls instruction manual. It is only a generalized
guideline of preventive maintenance and troubleshooting.

If more specific information is needed —

If repairs are necessary —

The user must refer to the instructions supplied by the manufacturers of the motor and
controls, or contact the manufacturers directly.

THE EQUIPMENT MANUFACTURER INSTRUCTIONS SUPERSEDE SIMILAR
INFORMATION CONTAINED WITHIN BULLETIN 440.

Il. SAFETY PRECAUTIONS

Before handling any electrical equipment, carefully read the safety precautions recom-
mended by the manufacturers of the centrifuge (Bulletin 424}, motor, and motor control,

WARNING

Never Apply A Motor To an Operation For Which it Was Not
Originally Specified Without First Consulting The Motor And
Equipment Manufacturers To Determine Requirements For The
New Usage. ‘

IIl. PRE-INSTALLATION CONSIDERATIONS

1. Before installation, examine motor and controls for damage during shipment.
2. Rotate motor shaft by hand — it should turn freely.

3. Check motor nameplate voltage against power supply and wiring instructions.

4, |If the equipment is not to be installed immediately, or if the equipment will be used
for only a short period of time (seasonal operation), or if the equipment will be
exposed to outside weather for any length of time, certain protective steps must be

taken:
a. Refer to motor and control manufacturer storage recommendations.

b. Refer to the Sharples ““Centrifuge Rust Prevention and Storage’’ Bulletin 442,
Page 1



IV. INSTALLATION RECOMMENDATIONS
A. HANDLING

Follow motor and control manufacturer recommendations for handling: Lifting,
anchoring, etc.

CAUTION

The capacity of the lifting eyebolt on the motor is usually rated
only for the weight of the motor.

B. LOCATION
1. Motors last longer and perform better in a clean, dry, and well ventillated area.
Dirt builds up thicker in a wet atmosphere and copper and iron corrode—all
leading to higher electrical resistance and overheating.

2. Space heaters are necessary if the area is damp or cold especially when the
motor is shut off at night.

C. FOUNDATION
The foundation should offer good support, be level, and not subject to vibration.
Refer to both centrifuge and motor manufacturer instructions for specific founda-
tion requirements.

D. MOTOR BASE

The base on which the motor rests should be rigid and flat (not warped), and of
adequate capacity for the motor weight.

E. CONNECTIONS AND POWER SUPPLY

1. Check the motor nameplate for operating temperature, rated lcad, power
supply required, voltage, and frequency.

NOTE
Do not exceed voltage beyond +10% from normal.
Do not exceed frequency beyond 5% from normal.

Prolonged overload raises the operating temperature, resulting in
shorter motor life.

2. All terminal connections should be checked against the motor connection
diagram to be certain the polarity or direction of rotation will be correct.
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Check that bolted connections are tight, adequately insulated, and that proper
clearances exist between conductors and ground. Since both the motor and
centrifuge rotate at high speeds, vibration and lateral movement is to be
expected.

All wires, outlets, connectors, etc., must be in good physical condition.

V. STARTUP PROCEDURE

1.

Before energizing the control, check:

a.

b.

C.

d.

e.

All connections to the control terminal
Mechanical operation of all relays
Starter

Shutoff devices

Fasteners and motor base

Immediately on turning on the motor, note:

a.

b.

Excessive noise, humming, or vibration
Stalling, dragging
Odors

NOTE

Do Not operate equipment unless ALL conditions are satisfac-
tory.

Refer to the wiring drawing supplied with each piece of equipment for specific
startup and shutdown procedures.

VI. PULLEY AND BELT CARE

A.

PULLEYS

1. Worn grooves, burrs, rough spots, dirt, oil, rust, pitting, etc., can damage belts.

2. Proper alignment of the equipment pulley and the drive motor pulley is
essential to longer belt life. Refer to the equipment and motor manufacturer
instructions for alignment procedures.

3. Keys must be fully seated.

4. Bushings must be securely fastened.
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B. CARE OF BELTS

1.

1.

3.

Wipe belts with a dry cloth to remove buildup of foreign matter. If the belts
have been splattered with grease or oil, clean them. Avoid using flammable
solvents.

If one or more belts break, a// the belts should be replaced with new ones.
NOTE
Do not mix new belts with old belts.
Each belt in a set has a “match number” code set by the

manufacturer. Do not use belts that are not compatibly match
numbered.

TENSIONING “V* BELTS

Proper tension allows running without slippage. Belts that are too loose or too
tight can cause belt and pulley groove wear, and overheating of drive
components.

There will normally be a drop in tension during the first 24 to 48 hours of
operation. During this “run-in” period, the belts seat themselves in the pulley
grooves and the initial stretch takes place. After a day or two the drive shouid
be stopped and another check made for the correct amount of tension.

Refer to the centrifuge instruction manual for required belt deflection force.

D. TENSIONING TIMING BELTS

1.

Timing belts are installed to fit pulleys snugly, neither too tight nor too loose.
There is no need for high initial tension which can cause premature failure.

When torque is unusually high, a loose belt may “jump teeth” on startup.
Increase ‘tension gradually until satisfactory operation is obtained and the teeth
are fully engaged.

E. BELT TROUBLESHOOTING

Page 4

PROBLEM POSSIBLE CAUSE
Speed loss Improper belt tension
Abnormal wear Pulleys misaligned

Improper belt tension
Belt softenin Oil or chemical contamination
g

Belt hardening and cracking Excessive heat or cold, or chemical
contamination



PROBLEM POSSIBLE CAUSE

5. Belt Slap Improper tension
Pulleys misaligned

6. Static sparks from belts If the frame is not grounded, dry
weather can create static electric
charges in the atmosphere.

Vil. MOTOR TYPES AVAILABLE

1. Drip-proof motors are designed for operation in well ventilated areas where the
atmosphere is reasonably free of dirt and moisture.

2. Totally enclosed motors are designed for operation where motors may be exposed to
dirt, moisture, and most outdoor conditions.

3. Explosion-proof motors, bearing the Underwriters’ Laboratories label designating the
motor U/L Class and Group as defined in the National Electrical Code, are designed

for operation in areas classified by local authorities as hazardous in accordance with
standards set forth in that Code.

VIill. THERMAL PROTECTION AVAILABLE

A. THERMAL CUTOUTS

1. Thermally protected motors have built-in protection (example: thermostats,
temperature detectors, stator savers) to protect against overheating.

2. The leads from the cutout should be wired to the control to automatically shut
down the motor and centrifuge.

3. After the motor has cooled to ambient and the cause for the shutdown has
been corrected, the motor may be restarted.

a. Manual overload protectors are reset after the motor cools by pressing the
external reset button,

b. Automatic overload protectors reset automatically as the motor cools.
WARNING

Where the unexpected starting would be hazardous to personne/,
do not use the automatic reset protection.
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B. THERMISTORS

Thermal protection can be provided in the form of thermistors installed in the
windings:
Thermistors are semi-conductors having a very rapid resistance increase when
the temperature of the thermistor reaches a critical value. The thermistor turns

off the gate circuit of the silicon controlled rectifier (SCR) which de-energizes
{opens up) the motor starter control circuit. The system is then failsafe.

C. OVERLOAD HEATERS
Consult motor manufacturer for correct size to suit your needs.
CAUTION

Do not restart a motor that has shut down until the problem
has been corrected.

IX. INSPECTION SCHEDULE

It is recommended that a regular itemized schedule of inspection be set up and a record
kept of the maintenance performed, including comments of equipment condition at each
inspection period.

A. LUBRICATION
1. Greased Bearings
a. Clean exterior of motor.
b. Remove hardened grease from inlet and outlet passages.
NOTE

Hardened grease is more easily removed when the motor is
warm.

c. Use a low pressure grease gun, and type and quantity of grease
recommended by the motor manufacturer.

d. Fill inlet passage (one or two, depending on motor and bearing) until
grease shows a surplus at the outlet passage(s).

e. Replace all plugs. Some manufacturers recommend running the motor for
several hours before replacing the plugs.
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f.  Troubleshooting:

PROBLEM POSSIBLE CAUSE REMEDY
Oil leakage from over- Stem of overflow plug is tight
flow plugs Cracked or broken overflow plug

Plug cover not tight
g. Motors that do not have grease fittings can be lubricated by:
1)  Removing the end shields from the motor.
2) Cleaning the grease cavity.
3)  Refilling the cavity three-quarters full with recommended grease.
h. Greasing schedules depend on the type and severity of service, and
temperature of the surrounding air. Dusty, wet, very hot, etc., environ-
ments require more frequent greasing. All manufacturers recommend

following a regular lubrication schedule based on personal experience.

2. Typical Greasing Schedule

MOTOR SPEED BEARING TEMPERATURE FREQUENCY

Up to 1800 rpm Up to 210°F 6 to 8 months

Up to 3600 rpm Up to 250°F 4 to 6 months
NOTE

A new motor should be inspected after only two months.
CAUTION
Do not overgrease bearing.

3. Greased-Packed Bearings

Some motors have grease-packed bearings. After about two years (depending on
conditions), remove the bearings, clean them, check for wear and damage and
repack with proper type grease. Always follow manufacturer instructions.

REPLACING BEARINGS

1. Only qualified personnel should replace bearings after consulting the recom-
mendations in the motor manufacturer instructions.

2. Bearing replacement must be performed in a clean, dust free room.

3. Use an appropriate puller when removing a bearing to avoid damaging it if it is
to be reinstalled.

4. After service, test run the motor to check the temperature and noise and
vibration levels.
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5. Spare bearings should be kept in their original factory wrappings until ready for

use.

6. Use only bearings recommended by the motor manufacturer.

BEARING TROUBLESHOOTING

PROBLEM

POSSIBLE CAUSE

REMEDY

Bearings Run Hot:
In General

Belts too tight

Misalignment

Bent Shaft

Bearings stiff

Bearings Damaged

Pulley located or sized wrong
Dirt surrounding bearing
High ambient temperature
Acid atmosphere

Humid atmosphere

— Consult Centrifuge Drive
‘Alignment Instructions

Grease-lubricated

Too much or too little
grease

Wrong grease

Grease contaminated or
deteriorated

Bearing overloaded

Bearing damaged

Grease leaking onto

insulation

Oil-lubricated

Oil too heavy or too light

Too little oil

Bearing dirty

Bearing worn or damaged

Motor not level -

Wrong oil

Dirty oil

Coupling to Centrifuge
misaligned

— Consult Centrifuge Drive
Instructions

Self-lubricated
{Sleeve)

Bent or damaged oil rings

Too much end thrust

Bearing dirty

Bearing surface not true

Clogged oil grooves

Bent shaft

Belts too tight

Misalignment with
Centrifuge

— Consult Centrifuge Drive
Instructions

SNOILINYLSNI HIHNLIVINNVYIN HOLOW LTNSNOD
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D. INSULATION

1.

Before a motor is put into service (a new motor or one that has been inactive
for a time), the insulation resistance of the windings must be checked.

CAUTION

If @ motor is used with low insulation resistance, the windings
may be permanently damaged.

Refer to the motor instruction manual for items to be measured, taking care
not to apply high voltage to auxiliary equipment.

If less than one megohm is measured, or if resistance reading has dropped more
than 50% from the measurement taken at time of shipment (consult motor
manufacturer), disconnect motor leads from supply cables at the motor
junction box. Take readings of the motor and cable separately. If lower
readings still show up after remeasuring, follow recommended drying proce-
dures.

A regular schedule of insulation inspection and record keeping will help ex-
tend motor life. Refer to motor manufacturer for recommended procedure.
(Use a megger or equivalent instrument).

E. SHAFT END PLAY

CAUTION

Refer to motor manufacturer instructions for proper method of
checking shaft end play—Do Not apply excessive force to the
shaft extension.

PROBLEM POSSIBLE CAUSE REMEDY
Lack of end play Corrosion and rust in the bearing area Consult Motor Manu-
Bent Shaft facturer Instructions

Bearings installed cocked

X. AC MOTORS

A. TESTCHECK AFTER INSTALLATION

1.

2
3.
4

Power is off.
Check all electrical connections.
Check that centrifuge is mechanically ready for operation.

Inspect the motor as recommended by the moter manufacturer.
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10.

Check power supply against nameplate of control.

Turn power on.

Check for proper centrifuge rotation, and if required, interchange any two
phase leads if rotation is incorrect.

Check control transformer voltages and safety interlocks against the certified
wiring diagram supplied.

Operate manually if possible, or on automatic without product for two hours.

Using an ammeter and a 20,000 ohm/volt ohmmeter, perform the following
tests as recommended by the equipment manufacturer:

a. Compare motor full load amps {(on nameplate) against requirements for
the overload heater and requirements of the National and Local Electrical

Codes.

b. Measure and record the primary volts between each phase (the voltage
should be balanced, and should not be too high or too low). If corrections
are necessary, notify your power company.

PROBLEM

Amp unbalance but line voltage

is balanced.

Amp readings higher than motor

rating.

Recheck motor connection,

SOLUTION

tion persists, consult motor manu-

facturer.

B. AC MOTOR TROUBLESHOOTING

If condi-

Overloaded motor. High line voltage.

PROBLEM

POSSIBLE CAUSE

REMEDY

Motor connected but
does not start

One phase open. Motor may be
overloaded.

Rotor defective.

Poor stator coil connection.

Fuses blown.

Jammed.

Improper line voltage

Bearings stiff.

Grease stiff.

Overload relay tripped.

Open circuit in stator or rotor.

— Consult Centrifuge
Operating instruc-
tions

Motor runs, then stops

Power failure.
Motor overheated.

Misphased Wye — Delta motor
line connections.

— Thermal protectors
or thermisters have
opened the circuits

SNOILINYLSNI H3IHNLOV4H
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AC MOTOR TROUBLESHOOTING (Continued)

PROBLEM POSSIBLE CAUSE REMEDY
Motor does not come Voltage too low at motor termi- |~ Consult Centrifuge
up to speed nals. Electrical Depart-

If wound rotor, improper control
operation of secondary resist-
ance.

Starting load too high.

Low pull-in torque of synchro-
nous motor.

Brushes are not riding
on rings.

Broken rotor bars.

Open primary circuit.

ment

Motor takes too long
to accelerate

Excess loading.

Poor circuit.
Defective squirrel-cage rotor.
Applied voltage too low.

— Consult Centrifuge
Operating Instruc-
tions

Motor overheats while
running under load

Overload.

Wrong blowers, or air shields may
be clogged with dirt and pre-
vent proper ventilation of motor.

Motor may have one phase open.

Grounded coil.

Unbalanced terminal voltage.

Shorted stator coil,

Faulty connection.

High voltage.

Low voltage.

Rotor rubs stator bore.

QOvergreased bearings.

Bearings stiff.

Belts too tight.

— Consult Centrifuge
Operating Instruc
tions

— Consult Centrifuge
Drive Alignment
Instructions

Motor vibrates after
corrections have
been made.

Motor misaligned.

Weak foundations.

Coupling out of balance (If sup-
plied.)

Centrifuge unbalanced.

— Consult Centrifuge
Operating Instruc-
tions

Page 11

SNOILONYLSNI HEIHFI.LOV:!HNVW HOLOW LINSNOD




AC MOTOR TROUBLESHOOTING (Continued)

PROBLEM

POSSIBLE CAUSE

REMEDY

Motor vibrates after
corrections have
been made.
{Continued)

Defective bearing.

Bearings not in line.

Balancing weights shifted.

Wound rotor coils replaced.

Polyphase motor running single
phase or misphased Wye —
Delta connections.

Excessive end play.

Scraping noise

Fan rubbing air shield.
Fan striking insulation.
Motor loose on bedplate.

Magnetic noise

Air gap not uniform.
Loose bearings.
Rotor unbalance.

Motor stalls

Overloaded motor

Low motor voltage.

Open circuit.

Incorrect control resistance of
wound rotor

— Consult Centrifuge
Operating Instruc-
tions

Wrong rotation

Wrong sequence of phases,

Reverse leads of two of
the three lines.

SNOILONYISNI HIHNLOVINNVIN HOLOW LINSNOD

Unbalanced line current
on polyphase motors
during normal
operation,

Unequal terminal volts.

Single phase operation.

Poor rotor contacts in control
wound resistance (tight or
loose).

Brushes not in proper position in
wound rotor,

Xl DC MOTORS

A. BRUSHES, HOLDERS, SPRINGS

1. Brushes

a. Brushes should be checked for excessive wear (three-fourths of wear
length), uneven wear, chipping, cleanliness, and accumulated brush dust.

b. Brushes should be the correct size, and proper grade and composition.
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Brushholders
a. Brushholders should work smoothly and be free of dust and dirt.
b. If brushes are tight or stuck in the holders, holders may be warped.

c.  Brushholders should be set (using a piece of hard fiber of the proper
thickness) at the correct angle and distance from the commutator.

d. Brushholders must be evenly spaced around the commutator, approxi-
mately 1/32 inch, and in alighment with the brush arm and commutator
bars. Brushes should be staggered in pairs. Refer to motor manufacturer
instructions for this dimension. '

Brush Springs

Check brush springs for uniform and proper tension as recommended by motor
manufacturer.

B. COMMUTATOR

1.

3.

Keep the commutator clean (dirt, atmospheric contaminants) and maintain the
smooth polished surface (rough, burned, pitted, or dirty commutator). |f the
commutator surface is allowed to break down, the exposed area will allow
current to pass through.

Check for discoloration:
If more than occasional wiping (canvas wiper) is required to maintain the
commutator, refer to the motor manufacturer instructions for suggested
inspection and service.

Normal operating color is an evenly colored light to dark brown (no traces
of black or copper colored specks).

Canvas Wiper: Wrap and fasten eight thicknesses of six ounce canvas duck
over the end of a board 3/8" x 3" hardwood. Unwrap the layers as they
soil. Wiping should remove carbon, gum, etc. Checking should be
performed monthly at first until a regular schedule can be initiated based
oh experience.

Check for concentricity:
Place a stick (sharpened like a pencil) on the revolving commutator at a
slight angle. It should feel as if it is moving over a smooth glass surface. I
not, consult the motor manufacturer for regrinding.

C. TESTCHECK AFTER INSTALLATION

1.
2.
3.

Power is off.
Check all electrical connections.

Check that centrifuge is mechanically ready for operation.
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4. Inspect the motor as recommended by the motor manufacturer.

@ o

-

Check power supply against nameplate of control.

Turn power on.

Check that supply connections are made in the correct phase sequence.

8. Check for proper centrifuge rotation and correct by interchanging any two

phase leads.

9. Check control transformer voltages and safety interlocks against the certified
wiring diagram supplied.

10. Check exciter output voltage against the certified wiring diagram and
instruction manual.

11. Operate manually if possible, or on automatic without product for two hours.

D. DC MOTOR TROUBLESHOOTING
PROBLEM POSSIBLE CAUSE REMEDY
Will not start Power may be off.

Circuit not complete.

Brushes not down on commutator.

Brushes stuck in holders.

Armature locked by frozen bearings
in motor or main drive.

Bearings stiff.

Overload relay tripped.

QOverload.

Control not operating.
Jammed.

Blown fuses.

Poor or improper connections.
Bad SCR

Grease is stiff.

Low armature voltage.
Weak field.

Winding grounded
Open or short circuit.
Improper line voltage.

—Consult Centrifuge
Operating
Instructions

Motor unstable
(starts, then
stops and reverses
direction of ro-
tation)

Reverse polarity of generator
thatsupplies power.

Shunt and series fields are
bucking each other.

SNOILONYLSNI HIHNLIVINNVYIN HOLOW LTINSNOD
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DC MOTOR TROUBLESHOOTING (Continued)

PROBLEM

POSSIBLE CAUSE

REMEDY

Motor does not
come up to rated
speed

Overload.

Starting resistance not all out.

Voltage low.

Short circuit in armature windings
or between bars.

Starting heavy load with very strong
field.

Motor off neutral.

Motor cold.

Tachometer Generator not pro-
ducing rated voltage.

Improper adjustment.

—Consult Centrifuge
Operating
Instructions

Motor runs too fast

Voltage above rated.
l.oad too light

Shunt field coil shorted.

Shunt field coil reversed.

Shunt field coil shorted or reversed

Series field coil shorted or reversed.

Brushes behind neutral.

Neutral setting shifted off neutral.

Part of shunt field rheostat or un-
necessary resistance in field circuit.

Motor ventilation restricted causing
hot shunt field.

Low field voltage.

—~Consult Centrifuge
Operating
Instructions

Motor gaining speed
steadily and in-
creasing load does
not slow it down.

Unstable speed load regulation.

Reversed field coil shunt or series.

Too strong a commutating pole or
commutating pole air gap too
small.

Tach connection improper.

Motor runs too slow
continuously

Voltage below rated.
Overload.
Neutral setting shifted.
Armature has shorted coils or com-
mutator bars.
Interpole polarity reversed.
Brushes ahead of neutral.
Brushes stuck in holders.
Wrong brush tension.
Control not operating
Open circuit

Motor/Control resistance too light.

SNOILONYLSNI HIUNLOVANNYIN HOLOW LINSNOD
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DC MOTOR TROUBLESHOOTING (Continued)

PROBLEM POSSIBLE CAUSE REMEDY
Motor overheats Voltage above rated.

or runs hot Inadequately ventilated.

(General) Draws excessive current due to shorted

coil. Grounds in armature.

Armature rubs pole faces due to off-
center rotor causing friction and
excessive current.

Overgreased bearings.

Bearings stiff.

Belts too tight.

Blocked air passages.

Overloaded.
Overcycled.
Motor overheats Inadequate ventilation.
or runs hot Voltage too high.
(Hot Fields) Shorted turns or grounded turns.

Resistance of each coil not the same.
Coil not large enough to radiate its
loss wattage.

Motor vibrates and Armature out of balance.

indicates un- Misalignment. Loose or eccentric
balance. pulley.
Belt whip.

Mismating of gear and pinion.
(If provided.)
Unbalance in coupling. (If provided.)
Bent shaft.
Foundation inadequate.
Motor loosely mounted.
Motor feet uneven.

Motor sparks at Neutral setting not true neutral.
brushes or does Commutator rough, eccentric or dirty.
not commutate Mica high—not undercut.

Commutating pole strength too great—
wrong gap.

Shorted commutating pole turns.

Reversed or shorted armature coils
on commutator bars.

Open or short circuit coils.

Grounded windings.

Partial short in shunt field.

Poor soldered connection to commu-
tator bars from armature coils.

High bar or loose bar in commutator
at high speeds.

- SNOILLINYLSNI H3HNLIVINNYIN HOLOW LTNSNOD

Brush grade wrong
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DC MOTOR TROUBLESHOOTING (Continued)

PROBLEM

POSSIBLE CAUSE

REMEDY

Motor sparks at
brushes or does
not commutate
{Continued)

Brushes worn.

Brushes improperly seated.

Brushes off neutral.

Copper picking.

Motor overloaded.

Unequal air gap.

Brush pressure too light.

Brushes stuck in holders.

Brush shunts loose.

Brushes chatter due to dirty film on
commutator.

Vibration.

Brushholders improperly spaced.

Reversed or shorted compensating
field winding.

Brushes not parallel with commutator
bar.

Brush wear
excessive.

Brushes too soft.

Commutator rough.

Abrasive dust in ventilating air.

Off neutral setting.

Bad commutation.

High, low or loose bar.

Brush tension excessive.

Electrical wear due to loss of film
on commutator face.

Threading and grooving.

Oil or grease from atmosphere or
bearings.

Weak acid and moisture laden
atmosphere.

Wrong brushes, or composition.

Severe sparking.

Burned brushes

Poor commutation.

Brushes off neutral.

Too fast current changes.

Wrong brushes used as replacement.
Vibration upsetting commutation.
Coupling loose on tach generator.

SNOILINYLSNI HIHNLIVINNYIN HOLOW LINSNOD

Brush breakage
- and noise
(chatter)

Rough commutator.

High vibration.

Wrong brushes used as replacement.
Atmospheric contamination.
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DC MOTOR TROUBLESHOOTING (Continued)

PROBLEM

POSSIBLE CAUSE

REMEDY

Brush breakage
and noise
(chatter)
(Continued)

Dirty commutator creating friction.
High mica.

Brushes tight in holders.

Wrong brush size.

Incorrect brush pressure.

Motor noisy

Brush chatter.

Motor loosely mounted.

Foundation hollow and acts as sounding
board.

Strained frame,

Armature punching loose.

Armature rubs pole faces.

Magnetic hum.

Belts loose.

Excessive current load.

Mechanical vibration.

Noisy bearings.

Noisy fan.

Single phased.

Air gap not uniform.

Loose fittings or couplings.

Misaligned with centrifuge.

Electrical unbalance—improper
voltage and current.

Short insulation
life.

Contamination.
Overheating.

Vibration.
Low insulation Moisture.
resistance or Dirt.

arcing.

Commutator bar
marking

Wrong brush type.
Opening present in armature circuit.

Commutator bar
etching

Atmospheric acid action on com-
mutator—usually when not running.

Flashing

Sudden change in current voltage
or field strength.

Motor runs in
-opposite
direction.

Improperly connected armature.

SNOILONYLSNI HIHNLIVANNYW HOLOW LINSNOD
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DC MOTOR TROUBLESHOOTING (Continued)

PROBLEM

POSSIBLE CAUSE

REMEDY

Streaking or thread-
ing of commutator
surface

Surface breakdown—
Heavy atmospheric film of sulphur
dioxide, chlorine, etc.

Copper particles embedded in brush
face.

Wrong terminal connection.

Wrong spring pressure.

Wrong brush size.

Wrong brushholder spacing.

Wrong brush material.

Mixed brushes.

SNOILONYLSNI H3IHYNLIVS
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Xll. MOTOR STARTERS

RECOMMENDED INSPECTION

1. Manual Starters

Check the contact tips and connections for cleanliness and replace oil.

2. Magnetic Starters

Check for: Worn contacts, free movement of all parts, pushbuttons are
operable, shunts in good repair, contacts and connections operate together,
contact tips and bearings are clean of oil, sealing surfaces are clean.

MOTOR STARTER TROUBLESHOOTING

PROBLEM

POSSIBLE CAUSE

REMEDY

Contactor or relay
does not open

Pushbutton not connected correctly.

Shim in magnetic circuit worn, allow-
ing residual magnetism to hold
armature closed.

Pushbutton, interlock, or relay contact
not opening coil circuit.

Feedback circuits.

Permanent magnetism buildup.

Contacts weld shut.

Damaged, worn, or poorly adjusted
mechanical parts.

Incorrect wiring.

SNOILINYLSNI H3HNLIVS
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MOTOR STARTER TROUBLESHOOTING (Continued)

PROBLEM

POSSIBLE CAUSE

REMEDY

Excessive corrosion
of contacts —
Contacts weld
shut — Contacts
overheat

Insufficient contact spring pressure.
causing contacts to overheat or draw
an arc on closing.

Rough contact surface causing current
to be carried by too small an area.

Abnormal operating conditions.

Chattering of contacts as a result of
vibrations outside of controller
cabinet.

Sluggish operation.

Arc lingers across
contacts

If blowout is series it may be shorted.
1f blowout is shunt it may be open
circuited.

Ineffective blowout coil.

If no blowout is used, note travel of
corfacts.

If used, arc box might be left off
or not in correct position.

Overload.

Arcing or voltage breakdown over or
through arc box wall.

Noisy AC magnet

Improper seating of the armature.
Broken shading coil.
Low voltage.

| Dirty coil.

Abnormally short
coil life.

High voltage.
Gap in magnetic circuit.
Too high an ambient temperature.

Panel and apparatus
burned by heat
from starting
resistor

Motor being started too frequently.

Contactor or relay
does not close.

Blown fuses.

No supply voltage.

Low voltage.

Incorrect wiring.

Open-circuited coil.

Pushbutton, interlock, or relay con-
tacts not making contact.

Loose connections or broken wire.

Pushbutton not connected correctly.

Overload relay contact open.

Damaged, worn, or poorly adjusted
mechanical parts.

SNOILINHLSNI HIUNLIOVANNYIN HILHVLS LTINSNOD
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X1li. MOTOR CONTROLS

A.

INSTALLATION

1. Location of the motor control depends on many factors: motor size, voltage
drop, convenience, space for maintenance, etc.
2. Controls should be in a dry, clean area.
3. Care should be taken to minimize differences in temperature between the
motor and its control.
4. Retfer to the certified wiring diagram for connections.
5. Keep basic spare parts on hand.
INSPECTION
1. Contacts:
a. Periodically check contacts for mechanical wear, electrical burning, and
cleanliness.
b. When replacing a contact, replace both the moving and stationary
contacts.
c. Do not use contacts that have deep pits or a very rough surface.
d. Refer to manufacturer instructions for proper contact and contact spring
pressures.
NOTE
The cleaning or smoothing down of a contact surface should not
be extensive enough to change its shape.
2.  Fuses:

a. Before replacing a blown fuse, find the cause.
b. Before replacing a fuse (use appropriate puller), open switches.
WARNING
Remove the hot side fuse first. Install the cold side fuse first.

3. Pilot Lights:

Pilot lights are important indicators. They must be kept operable.
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4.

Switches:

WARNING

1. Determine the operating condition of the circuit before
opening or closing any switch.

2. Open switches completely. Close switches completely.

Partial positions are hazardous to personnel and damaging
to equipment.

Capacitors:
WARNING

Discharge capacitors fuse a shorting bar or an insulated short-
circuit jumper) before handling.

Filters:
Keep clean and replac: when necessary.

Consult manufacturer instructions for proper inspection procedure on the
following:

Tubes, capacitors, resistors, switches, potentiometers, terminal blocks, insula-
tors, relays, transformers, rheostats, meters.

C. CLEANING

1.

Page 22

Enclosures:

a. Vacuum cleaners, or clean, dry, low pressure compressed air is usually
effective for removing most dirt.

CAUTION
Do not use metal tipped tools.

b. Steam or wet cleaning should be used only on water-tight enclosures after
the interiors have been removed. Hose down enclosure and scrub with a
stiff brush. Water pressure should be limited to 25 pounds per square inch.
Water temperature should not exceed 194°F,

Drying in the sun or in a warm, dry room will take about two to four
days. If plaster drying equipment, electric heaters, or baking ovens are
used, heat should be limited to 212°F, preferably starting at about 150°
or lower and gradually building up to 212°F.

Interior electrical components may be cleaned with Freon or equivalent solvent.



D. MOTOR CONTROLS—TROUBLESHOOTING

PROBLEM POSSIBLE CAUSE REMEDY
Excessive motor High line voltage.
amps Overloaded imotor.

Partially burned out motor.

Motor runs, but Welded starter contacts.
control does not

Motor and control |Disconnect devices malfunctioning.
do not run Improper transformer voltage.

Open secondaiy connection or
transfer contactor.

'CONTACTS
Contact Chatter Broken shading coil.
Poor contact in control circuit.

Low voltage.

Welding or Freez- | Abnormal inrush of current.
ing Rapid jogging.

Insufficient tip pressure.

Low voltage preventing magnet
from sealing.

Foreign matter preventing contacts
from closing.

Short circuit.

Short Tip Life or|Filing or dressing.

Overheating of | iInterrupting excessive high currents.
Tips Excessive jogging.

Weak tip pressure.

Dirt or foreign matter on contact
surface.

Short circuits.

Loose connection.

Sustained overload.

SNOILONYLSNI HIHNLOVINNVYIN TOHLINOD L1NSNOI

COILS
Open Circuit Mechanical damage.
Burst Coil Over voltage or high ambient tem-

perature.

incorrect coil.

Shorted turns caused by mechanical
damage or corrosion.

Under voltage, failure of magnet to
seal in.

Dirt or rust on pole faces increasing
air gap.
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MOTOR CONTROLS—TROUBLESHOOTING (Continued)

PROBLEM POSSIBLE CAUSE REMEDY
OVERLOAD
RELAYS
Tripping Sustained overload.
Loose connection on load wires.
Incorrect heater.
MAGNETIC &
MECHANICAL
PARTS

Noisy Magnet

Failure to Pick

Improper air gap.

Broken shading coil.

Magnet faces not mating.
Dirt or rust on magnet faces.
Low voltage.

Low voltage.

up and Seal Coil open or shorted.
Wrong coil
Mechanical obstruction.
Failure to Gummy substance on pole faces.
Drop Out Voltage not removed.
Worn or rusted parts causing binding.
Residual magnetism due to lack of
air gap in magnet path.
PNEUMATIC
TIMERS
Eratic Timing Foreign matter in valve.

Contacts Do
Not Operate

LIMIT SWITCHES
Broken Parts

Maladjustment of actuating screw.
Worn or broken parts in snap switch.

Overtravel of actuator.

MANUAL
STARTERS
Failure to Reset

Latching mechanism worn or broken.

COMPENSATORS
(MANUAL)
Welding of Con-

tacts on Start-

ing Side

Welding of Con-
tacts Running
Side

Inching, jogging and operating handle
Slowly.

Moving handle slowly to run position.
Lack of sufficient spring pressure.

SNOILONHLSNI HIHNLIVANNVIN TOHLNOD LINSNOD
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MOTOR CONTROLS-TROUBLESHOOTING (Continued)

PROBLEM POSSIBLE CAUSE REMEDY.
COMPENSATORS ;’ ®)
(MANUAL) o2
Damaged or Repeated inching and jogging. E‘ ‘é’
Burned Trans- | Holding handle in start position for long 2E
former periods. ] ;
20
Motor starts Check for ground. g" E
unexpectedly. nx
SF
Safety Overloads Check for ground. ==
to not work. o»
-4
=
E. CURRENT CURVE CHART
TIME VOLTS AMPS TIME AMPS
O Seconds 210
156 225
30 4 Minutes
45 255 Seconds
1 Minute 270
75 Seconds 2856
g0 5 Minutes
105 315 Seconds
2 Minutes 330
1 135 Seconds 345
150 6 Minutes
165 375 Seconds
3 Minutes 390 T
195 Seconds 405
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CURRENT CURVE CHART (Continued)

Refer to nameplate for rated speed and horsepower. Do not exceed these.

XIV. VARIABLE SPEED MOTOR

Change speeds only when the unit is running.

If supplied with a gear reducer, do not operate before checking oil level.

Operate the motor through its entire speed range once weekly.

Motors with reducers should not be changed to a different assembly without factory

approval.

Keep air vents clean.

If the motor is to be shut down for an extended period of time, before final

stopping, shift into low speed.

Refer to manufacturer instructions for lubrication schedule and belt replacement

method.

Refer to manufacturer instructions for operation and calibration of the speed sensing

device supplied.
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TIME VOLTS AMPS TIME VOLTS AMPS
7 Minutes 525
435 Seconds 9 Minutes
| 450 555 Seconds
465 570
8 Minutes 585
495 Seconds 10 Minutes
510
MODEL SERIAL NUMBER
HORSEPOWER AMPS FRAME
INSPECTOR DATE




XV. CLEANING AND DRYING OF MOTORS

A,

CLEANING

1

Dirt and dust accumulated on the motor are as harmful as corrosion. Brushes,
lint-free cloths, suction, or dry compressed air (maximum 50 psi) may be used
in cleaning.

CAUTION

Be sure hose tips are not metal.

a. A dirty motor cannot properly dissipate heat,

b. Clogged ventillating passages collect moisture and encourage insulation
breakdown.

c. Accumulated dirt slows down moving parts.
d. Dirt on coils can cause a short circuit.

Every precaution must be taken to prevent oil seepage from the centrifuge or
other equipment into the motor.

a. Oil accumulated and dried onto the windings deteriorates the protective
coats of varnish and leads to motor burnout.

b.  Stiff, inflexible windings create stress.

¢. Shrunk windings create air spaces.

Remove caked-on oil with solvent such as Freon TF applied to a cloth. Wipe,
changing cloth face until clean.

CAUTION
Do not apply solvent directly to motor parts.
Thoroughly dry the windings.

Apply new varnish—if the old has deteriorated or insulation resistance cannot
be brought to specifications by drying—about three coats.

NOTE
Consult motor manufacturer for appropriate varnishing procedure.

For more thorough cleaning, disassembly is necessary.
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NOTE

Do not clean with steam or by immersion without first referring
to the motor manufacturer instructions.

7. If filters are provided, they should be periodically inspected and replaced.
B. DRYING

1. When windings or other parts of the motor have become damp or wet, they
must be dried prior to any testing, repairing, or operating:

a. Small motors may be dried in an oven.

b. Larger motors are covered with canvas under which several electric space
heaters are distributed.

c. Heat must be evenly distributed and slow (75°C to 80°C).
2. Measure resistance at regular intervals and record the measurements (rise in
resistance) until they have stabilized at the figure recommended by the

manufacturer.

3. During drying, air must be able to pass freely through the motor to carry off
moisture; otherwise, the windings will not dry:

a. Remove plugs, covers, etc., as needed.

b. If a motor fan is not available, air circulation may be induced or enhanced
with a combination of forcing air in at one end and vacuuming air out at
the opposite end.

NOTE

Do not overuse the fan. Overcooling slows down drying.
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I. INTRODUCTION

Before shipment, Sharples centrifuges are prepared with rust preventives and are then
packaged to offer protection from rust and corrosion for up to one year with indoor
storage. Beyond this period, the rust preventives must be reapplied and packaging main-
tained as required.

Where maintenance of bearings, etc., may not be required {Chapter Ili), the equipment
may be left in the original factory packaging. However, if this packaging must be removed
while still in storage, certain guidelines must be followed.

NOTE

The owner‘assumes full responsibility for
the protection and maintenance of the
equipment after shipment from Pennwalt.

ll. FACTORY PREPARATION

GENERAL — Applicable to all equipment

A. The Skid Base:

1. The skid base is made of wood and suitable for fork lift transit.

2. All skid-mounted assemblies are covered with heavy-gauge transparent plastic. An
excess of the covering material is provided at the ends and is to be used as access

for maintenance of bearings, etc., during storage.

B. Ferrous Surfaces:

All unpainted and unplated ferrous surfaces are covered with tape, masonite, over-

wrap, oil, etc., as practical.

C. Centrifuge Assembly:
1. The centrifuge is mounted on a skid base.

2. All accessible openings are closed with tape, masonite, overwrap, etc., as

practical.



D. Starter Panel or Control Console (As Supplied):
1. The panel is mounted on a skid base.
2.© Corrosion, |nh|b|tor and desmcant are mcluded inside the cabinet. .

3. Exterior openings are closed with tape, masonite, overwrap, etc., as practical.

E. Drive Motor:
" The motor shaft ends are coated with a metal protector ahd. overwrapped.
F. Tools and Small Spare Parts: ' |

All unpainted and unplated ferrous surfaces are coated with a méfal protector and,
where practical, the items are overwrapped and then packed in a box which is
mounted on a skid. '

G. Spare Bearings:
Spare bearings should not be removed frem their original manufacturer packaging.

SPECIFIC — In addition to the above general fa:ctor'y pfebaration, each type of centrifuge
has its own special requirements as noted below.

A. Super-D-Canter Centrifuge:

1. On grease-lubricated horizontal Super-D-Canters, the pillow block bearings are
filled with the specified grease.

2. On oil-lubricated Super-D-Canters, the lube system has been flushed with a
‘mixture of nine parts specified oil and one part Rust Veto concentrate. The oil

reservoir is drained prior to shipment.
3. The heat exchanger (if supplied) has been drained of water and blown dry.
4, Spare Rotating Assembly:

a. All unpainted and unplated ferrous surfaces are coated with a metal protector
and where practical, overwrapped.

b. All non-process openings to the interior are closed with overwrap.

5. The spare gear box, if supplied, is overfilled with the recommended gea'r oil.

CAUTION

BEFORE PLACING IN OPERATION, DRAIN EXCESS
OIL TO OBTAIN CORRECT OPERATING OIL LEVEL
IN GEAR BOX. FAILURE TO DO THIS WILL RESULT
IN DAMAGE TO GEAR BOX AND WILL VOID
WARRANTY.



B.
-
2.
3.
C.

:

Vertical Basket Centrifuge:

Centrifuge Assembly:

Corrugated paper is wrapped around the outside of the curb with steel bands.
Blocks of wood are then wedged between the curb and the'balahqing stands.

Hydraulic Drive (If Supplied):

The system is flushed with the specified oil and then drained.

Heat Exchanger (If Supplied):

The heat exchanger is drained of water and blown dry.

Disc Centrifuge:

Air Hydraulic Pump (If Supplied):
The pump is flushed with a mixture of oil and rust preventive and then drained.

Bearing Assembly:
The bearing assembly is flushed with the recommended lube oil and then drained.

STORAGE AREA REQUIREMENTS AND STORED EQUIPMENT MAINTENANCE

A. General — Applicable to all equipment

1.

Storage Environment:
Storage of centrifuge, motor, control console, and backdrive (if supplied) to be

indoors, in a temperature controlled environment, protected from the elements.
“"Temperature controlled environment’’ is an area that is thermostatically controlled
with adequate air ventilation to prevent stratification and have a temperature range
maintained between 50° and 90°F. If a temperature controlled environment is not
available, power must be provided to motor heaters and control panel space
heaters, as a minimum protection against accumulation of condensate. If heaters
are not provided, then commercial space heaters should be acquired for use during

storage.

NOTE CONCERNING
OUTDOOR STORAGE

Although Sharples centrifuges are capable of outdoor
operation, Sharples does not recommend storing



centrifuges outdoors. The difference is that the bear-

ing lubricants of operating centrifuges continuously

cover and protect the bearings due to circulation and _
" distribution. '

If storing outdoors cannot be avoided, then the
centrifuge only may be stored outdoors for up to
one month. it must be suitably protected from the
direct impingement of the elements. All control and
drive components must be stored indoors. Outdoor
storage of centrifuges in corrosive environments,
typical of coastal regions, must be avoided entirely.

2. To prevent bearing fret, the storage area, whether indoors or outdoors, should not
be subjected to constant vibration.

3. Openings:

Keep all openings leading to the interior of the equipment sealed.

4. Painted Parts:
a. Clean the parts. Refer to the cleaning section of this buHet_in.

b. Touch up or repaint as necessary.

NOTE

Do not paint rotating shafts or threaded parts.



5. Lubrication:

At the beginning of the storage period, lubricate all grease lubricated centrifuge
bearings and drive motor and backdrive motor (if supplied) bearings in accordance
with lubrication instructions. Thereafter grease every six months while in storage.
On motors, all drains must be fully operable while in storage and/or the drain plugs
removed. All breathers and automatic “Tee’’ drains on motors must be operable to
allow breathing at points other than through the bearing fits.

6. Maintenance Log:

Maintain a log to record each task performed during storage of equipment.

Motors:

1. Every six months and just prior to placing in operation, measure the resistance of
motor windings with a megger. Minimum reading is 1 megohm. If below this
reading, drying is necessary. Contact motor manufacturer.

2. Monthly, rotate the shafts of motors at least 10 revolutions to keep the bearings
lubricated and prevent their rusting and brinelling.
Control Consoles:

Change corrosion inhibitors once a year. Refer to Paragraph VI.

. Programmable Controllers (If Supplied):

Observe humidity recommendations and replace batteries as directed in program-

mable controller manufacturer's instructions.

Super-D-Canter® Centrifuge:

1.Initially when placed in storage, and monthly thereafter, rotate bow! by hand at '
least 20 revolutions. Hold pinion shaft (shaft protruding from the gear box)
while rotating bowl.

WARNING

DO NOT PLACE HANDS NEAR PULLEYS,
BELTS, AND OTHER PINCH POINTS WHILE
ROTATING BOWL.



NOTE

Ideally, if possible, the centrifuge should be
installed and run a minimum of one hour at
least once a week. If this is possible, then
lubrication interval should be the same as an
operating centrifuge.

2. If equipped with a backdrive motor or eddy-current brake, monthly rotate shafts at
least 10 revolutions. ;

3. On Super-D-Canters equipped with a fluid coupling, rotate coupling, jack shaft .and
drive motor. Overfill jack shaft bearing reservoirs with nine parts recommended oil
mixed with one pért Rust Veto Concentrate while in storage. Drain to proper level
before startup. - ’

F. Vertical Basket Centrifuge:

Monthly open inspection cover and rotate basket by hand at least 20 revolutions.

WARNING

KEEP HANDS AWAY FROM PINCH POINTS.

IV. PRESTARTUP PROCEDURES

GENERAL — Applicable to all equipment

A. If Equipment Has Been Stored More Than One Year:

1. Before startup, inspect all seals, gaskets, O-rings, belts and other elastomeric
parts to determine their condition, since these parts can become brittle in time.

2. If the equipment has been exposed to low temperture for an extended period of
time, unpacking it before it has reached room temperature can cause water con-
densation on the cold surfaces. This must be avoided, especially with motors,
since the presence of moisture can cause electfical failures.

B. If Equipment Has Been Stored More Than Two Years:

Replace all bearings, seals, gaskets, O-rings, belts, and other elastomeric parts.



Motor:
1. Be sure all lubrication passages are clear of hardened lubricant.
2. Purge bearings of grease to their proper operating quantity.

3. If motor has been stored for more than six months, measure the resistance of

motor windings with a megger. If reading is less than 1 megohm, contact motor

manufacturer for drying procedure.

4. If stored more than three years, the motor should be completely dismantled and

inspected by an authorized service facility of the motor manufacturer.

Electrical Controls:
1. If dirty, vacuum clean. Do not use metal tipped hoses.

2. Check and tighten all terminal connections.

3. Check for moisture and corrosion. Do not operate until all corroded parts have

been replaced or repaired.

4. Remove desiccant and corrosion inhibitor.

Coated Parts:

If parts have been coated with rust preventive materials, refer to that section of this

bulletin to determine if these have to be removed before startup.

F. Lubrication:

Lubricate equipment before placing in service.

SPECIFIC — In addition to the above general requirements, note the following:

Super-D-Canter® Centrifugé:

1.

Gear Box:

If the gear box has been stored for more than one year, completely drain and fill
with recommended quantity of fresh specified oil (spare gear boxes have been

overfilled).

Reservoir Lube System:

Before use, flush and fill with recommended quantity of fresh specified oil.



3. Backdrive Motor (If Supplied):

Purge bearings of grease to proper operating quantity.

4. Main Drive Jack Shaft Bearing Reservoirs (If Supplied):

Drain excess oil to proper level.

V. CLEANING

Vacuum Cleaning:

Vacuuming is efficient in removing dust from most equipment, but is especially
necessary with electrical controls, and is the ‘only method recommended.

Solvent Cleaning:

Specific types and concentrations of cleaners, and appropriate methods can be
recommended by the Sharples Metallurgical Department. Generally, parts (other than
electrical) are completely immersed using baskets or hooks. They may then be spray
rinsed or dipped in clear water.

Steel parts must be thoroughly dried to pre'vent rust.

Abrasive Cleaning:

Adhering dirt may require scrubbing with a stiff bristle brush or abrasive paper.

Rust Removal:

Rust may be removed by the careful use of fine abrasive paper, or swabbing the area
down with a metal-prep acid cleaner (e.g., phosphoric acid).

CAUTIONS

Observe all safety precautions when handling
chemicals.

Handle machined surfaces carefully.

Surface cleaned with an acid or other strong solvent
must be thoroughly rinsed and dried before applica-
tion of a rust preventive.



Remove burrs or rough spots with an abrasive, but
corrective measures should not be so extensive as to
alter the dimensions of the parts involved.

Do not use compressed air for cleaning.

VI. TYPICAL PROTECTIVE MATERIALS USED BY SHARPLES

Wraps
1. Overwrap:

An overwrap is any self-adherent, grease, oil and water-proof material which can
be molded around parts:

"““MarvelPak 22'" by Ludlow Corp.

"’Scotch-Wrap’’ by Minnesota Mining & Mfg. Co.

NOTE

Tears in the covering must be kept repaired.

2. Unit Covering:

A heavy gauge plastic completely covers the equipment.
To protect equipment against cold and humidity, desiccant, space heaters or elec-

tric dehumidifiers can be used.

NOTE

Tears in the covering must be kept repaired.

Coatings and Qils:

At regular intervals during storage, all exposed machined surfaces, unpainted steel
parts, shafts, cast iron parts, piping, couplings, etc., should be examined for signs of

rust and moisture.



Affected parts must be thoroughly cleaned and coated with the appropriate material

listed below:

1. Molykote Metal Protector (Dow Corning):

A wax type rust preventive which is sprayed, brushed, or dipped onto bare steel
parts. It dries to a hard, dry film and is practically invisible. An overwrap is used.

2. Rust Veto 342 (Houghton Co.):

A soft, amber-colored material leaving a transparent, dry plastic film on coated
parts. 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 parts, remove Rust Veto with solvent.

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. An overwrap is used.

Since it is lightweight, removal is not necessary before use.

An equivalent is ““AntiRust #77°" WD Qil by International Chemical.

4. Rust Veto Concentrate (Houghton Co.}):

A rust preventive base that is mixed in one part with nine parts lubricating oil, or
hydraulic oil, etc. It is circulated through hydraulic systems and then drained

before shipment.

It is compatible with most hydraulic oils and removal is not necessary before use.

5. Ferrocote 346 (Quaker Chemical Co.):

A heavy oil which leaves a soft, paste-like film on a surface. For outdoor storage,
it must be used with an overwrap. '

Before parts are used, Ferrocote must be removed with a solvent.

NOTE

Contact each manufacturer as required to
determine if the rust preventives are compati-
ble with the type of oils you are using.

C. Vaporizers and Desiccants (For Electrical Enclosures):

1. Foam Corrosion Inhibitor (Hoffman Engineering Co.)

These are foam shapes of various sizes impregnated with special patented
chemical inhibitors, buffers, and anti-oxidants.

10



The chemicals vaporize and then condense on all surfaces of the enclosed area.
Vapors will redeposit as needed in the event of condensation of moisture on sur-
faces. These vapors reach every part of an enclosure, protecting all interior com-
ponents (ferrous and non-ferrous metal parts) from corrosion.

These inhibitors eliminate the need for spraying, wiping, greasing, precoating,
special wrapping or drying agents.

The vapors have no deleterious effect on the commonly used plastics, rubbers,
paints, and adhesives.

The inhibitors have an expected lifetime of one year unless they are subjected to:
e Extended air exchange

e Temperatures above 120°F

e Direct contact with water

e pH below 4.5 or above 10.5

The foam shapes are supplied in three sizes. The area of protection listed below
refers to non-ventillated (sealed) enclosures:

Sharples Spec. No. Capacity

#14EF14 40 cubic feet

#14EF15 5 cubic feet

#14EF16 1 cubic foot
NOTE

Reduce volume if:

a. Cabinet doors are opened frequently {more
than once daily).

b. Cabinet located in extremely corrosive area.

2. Desiccant:

Such as:

““"Humisorb’’, Multiform Desiccant Products, Inc.
Reusable —Reactivate by heating at 245°—260°F for 16 hours.
Complies with MIL-D-3464 Type |, and MIL-P-116 Method II,

Dry, dustless, inert, odorless, tasteless, nontoxic, non-corrosive,

non-deliquescent.
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I. GENERAL

This bulletin covers procedures for lubricating the various components of the Super-D-Canter,
lists intervals, and approved lubricants. This is a general lubrication bulletin. In some cases a
specific lubrication bulletin may be provided. If this is the case, that bulletin will supersede bulletin

576.

IMPORTANT

There may be other lubricants asserted to be equivalent to those specified by Pennwalt. Only those
specified have been performance tested in Pennwalt Sharples centrifuges. Pennwalt has no signi-
ficant experience with other lubricants and will not recommend their use. Damage which is the
result of lubricants other than those recommended will not be covered by any warranty in force.
If any of the recommended products cannot be purchased locally, purchase them from the Pennwalt
Sharples parts department. The recommended products are compatible with all products previ-
ously recommended by Pennwalt.

. LUBRICATION SCHEDULE
CAUTION

FAILURE TO FOLLOW THE RECOMMENDED SCHEDULE COULD RESULT IN SERIOQUS
DAMAGE TO THE CENTRIFUGE COMPONENTS.

A. GEARBOX

1. Frequency:
3 Months — check oil level
Yearly — Drain and replace oil (One shift per day operation)
6 Months — Drain and replace oil {24 hour operation)

2. Capacity:
15 quarts
3.  Lubricant:

Chevron Borate E.P. Lubricant 220
(Viscosity of 1100 SSU @ 100 ° F)

4. Draining and Filling Procedure:
Refer to the gear box maintenance section of the Operation and Maintenance Manual.



B. CONVEYOR BEARINGS

1. Frequency:

CONDITION

INTERVAL

. Continuous Service (24 hours per day,
7 days per week) with process tempera-
ture up to 220° F

. Intermittent Service (8-12 hours per day,
5-6 days per week)

. C.I.P. Service (except sewage -refer to
a. or b. above for sewage)

Low Speed C.I.P.
(Bow! stationary or turning slowly -
Backdrive turning conveyor)

‘High Speed C.I.P.
(Bowl turning at normal operating
speed)

. Chemical or special application including
process temperatures in excess of 220° F

. 'Application requiring frequent washing
and/or steam cleaning

Monthly

Weekly

Regrease after each cleaning operation

Regrease Weekly

Weekly

At end of each cleaning

= 2. Capacity:

13 Pounds grease total both ends

3. Lubricant:

Keystone Zeniplex 1 (N.L.G.l. No. 1 Multipurpose grease)
Keystone Division Pennwalt Corp., 21st & Lippincott Sts.,

Phila., Pa. 19132 (215) 225-25560

Generally, for edible processes, Nevastane HT/AW-1 (Keystone Division, Penn-
walt Corp.) is recommended. Consult Pennwalt Sharples engineering department
for any applications where this is not satisfactory.

4. Greasing Procedures:

1. If possible lubricate with machine warm.,

L]




2. Grease fittings and air escape holes are provided for each conveyor bearing. Refer to

centrifuge assembly drawing in centrifuge operation and maintenance bulletin for location.
CAUTION

Remove 1/8 inch pipe plugs in air escape holes before greasing conveyor bearings.
Reinstall after greasing. Failure to remove plugs will result in damage to conveyor bear-

- ing seals. When greasing gear box end conveyor bearing, note that on some gear box

adapters there are two air escape holes and on some, just one. It is extremely impor-
tant to remove both plugs, if so equipped. A good method of determining the number
of air escape holes is by counting the total number of holes in the adapter excluding
mounting screw and jack screw holes. If there are five total there are two air escape
holes. If there are less than five total, then there is one air escape hole.

Conveyor should be rotated slowly to help distribute grease. If centrifuge is equipped with
a D.C. backdrive, run backdrive motor at its lowest R.P.M. With other arrangements, turn
pinion shaft by hand. DO NOT run main drive motor.

Do not use a pressurized grease gun. It can generate too much pressure and damage con-
veyor bearing seals. Continue greasing until grease coming out escape holes is the same
consistency of new grease.

PILLOW BLOCK BEARINGS

1.

Frequency:
Weekly—Check oil level
6 Months—Change oil

Capacity:
10 Gallon reservoir

Lubricant:
Sunvis 921 (Petroleum lubricating oil refined to turbine oil quality having a viscosity of

180-215 SSU @ 100° F)
OR

Chevron G S T, Grade 46 (Petroleum lubricating oil refined to turbine oil quality having
a viscosity of 200 SSU @ 100° F)

OR

Keystone KLC-15, Keystone Div., Pennwalt Corporation (General purpose oil having a
viscosity of 200 SSU @ 100°F equivalent to SAE 20)

Procedures:

a. Replace oil filter element every 6 months.

b. At the same time;.clean the two strainer screens located in the pipe lines next to
the pillow blocks.

c. Clean the reservoir every 3 years.



D. BACKDRIVE JACKSHAFT BEARINGS

1. Frequency:
Monthly

2. Lubricant:
Keystone Zeniplex 1 (N.L.G.l. No. 1 Multipurpose grease)

E. BACKDRIVE ASSEMBLY
Refer to manufacturer’'s instructions.

PILLOW BLOCK BEARING LUBRICATION SYSTEM

A. COMPONENTS

Figure 1. The lubrication system provides the necessary lubricating oil to the pillow block
bearings. The complete system consists of a resevoir on which are mounted:

The motor driven pump

Heat exchanger

Filter

Temperature gauges

Relief valve

Temperature Switches [165°F (74°C) Setting]
Pressure gauge

Flow switches

Coolant valve

Monitoring system control panel

Solenoid valve

NOTE

The centrifuge drive motor cannot be started until the lubrication system is first
placed in operation.

B. STARTING PROCEDURE
1. Fill the lubrication oil reservoir with approximately 10 gallons of recommended oil.
2. Start the flow of cool water to the heat exchanger.

3: Start the pump - flow switches should close as soon as oil flows through the system.
If trip point requires setting, refer to separate flow monitor bulletin. Set at 0.2 GPM.

4. Check oil level in reservoir.
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A A. DESCRIPTION
——— s~ TEMPERATURE

ADJUSTMENT Single seated valve for use with water-containing
’ QQ_J&SSTQBLE scale-forming minerals. Cast red brass body.

Renewable, stainless steel valve head, valve stem and
spring. Removable stainless steel seat. Copper
thermostat.

Standard 50° adjustment ranges between 85 and
135°F.

B. PIPING HOOKUP

The T-44 Cooling Control can be installed with the
thermostat directly in the liquid being cooled, i.e., oil
and solvent coolers or in the cooling water discharge
line in the case of condensers, compressor jackets and
solvent recovery coils.

A three valve bypass hookup is recommended on
continuous service applications to permit inspection
or repair without shutdowns.

A typical hookup is shown with piping details on
Figure 2.

Fig. 1—Type T-44
Cooling Control.

NOTE

When the control thermostat is installed in the cooling

ow COOLING CONTROL water discharge piping of recovery coifs, and other
= s equipment on which the load is intermittent, the piping
f | between control valve and coil and thermostat, must be

kept as short as possible. Oversized or long lengths of

SARCO piping at these points increases the minimum flow required

to keep the thermostat responsive fo changing loads. Refer
to “Bypass Valve Adjustment”’ section. The control should
Figure 2 be installed vertically, and the piping in which the
thermostat is located must be arranged to keep the heat
exchanger and thermostat well full of cooling water at all
times.

The control should be installed vertically, and the piping in which the thermostat is
located must be arranged to keep the heat exchanger and thermostat well full of
cooling water at all times.

C. STRAINER
If foreign material enters the valve, it will increase erosion of the valve parts, and may

completely clog the valve causing overheating. To avoid these troubles, a strainer must
be used to protect the control valve from pipe scale and dirt.

Page 1



THERMOMETER

A thermometer should be installed near the control thermostat to permit proper
adjustment of the control, and as a check on operation.

INSTALLATION

After the piping in which the thermostat will be located is assembled and checked for
sufficient clearance, insert the thermostat.

When tightening the threaded connection, align the valve so the incoming cold water
will flow in the direction of the arrow cast on the body.

Remove the thread protectors from the valve and make connections with piping
arranged to avoid strains on the valve body. Wrenches should be applied only to the
hexagonal parts of the regulator, never on the valve body.

OPERATION

The space between the outer thermostat tube and the packless bellows seal is filled
with a fluid which gives uniform movement per degree of temperature change. When
the temperature of the liquid surrounding the thermostat increases, the filling expands,
moving the valve head further from its seat to increase the flow of cooling water. A
decrease in the temperature at the thermostat causes the filling to contract and the
valve throttles to reduce the flow of water.

TO SET CONTROL

Before attempting to set the control to maintain the desired temperature, the cooling water
should be turned on and the built-in bypass valve stem (4) must be set closed (stem
turned clockwise), then proceed as follows: Figure 3.

1. After equipment is in operation, observe the ther-
mometer and wait for temperature to stabilize.

2. Ifitis necessary to make an adjustment to obtain
the desired temperature:

a. Loosen locknut (1B).

b. Usinga screw driver, turn adjustment screw
(1A) in direction indicated on the name band.
Clockwise to increase temperature,
counterclockwise to decrease temperature.

c. Adjustments must be made gradually, allow-
ing time for thermostat to reach equilibrium.
Excessive force on the stem assembly (1) can
damage the thermostat.

Page 2



INSPECTION AND CLEANING

To inspect and clean the regulator: Figure 3

i 18

Unscrew cap (12).

2.  Lift out spring (3).

3.  With a screwdriver in the slot of adjustment head (6A), unscrew the valve head
and stem assembly (6)..

4,  Lift assembly (6) out of body (11).

5. Remove dirt and all deposits.

6. Badly worn parts should be replaced.

CAUTION
Do not damage seating surfaces.

REASSEMBLY

1. Insert valve head and stem assembly (6) in place.

2.  Put valve spring (3) in place.

3. Loosen locknut (1B).

4.  Place cap (12) with adjustment stem assembly (1) in place over valve spring (3).

5. Press cap and associated parts downward, compressing valve spring (3), at the
same time turning adjusting screw (1A) with a screw driver so adjustment key
(1C) engages the slot in adjustment head (6A).

6. Push cap (12) downward until it engages the threads in body (11).

7.  Turn adjustment screw (1A) clockwise three turns to engage thread at bottom of
stem.

8. Reset control to desired temperature and tighten locknut (1B).

REPLACE THERMOSTAT

1,

2;

Loosen locknut (1B).

Turn adjustment screw (1A) counterclockwise unscrewing valve head and stem
assembly (6) from diaphragm cap (9).

Using a wrench on tank union (10), unscrew the thermostat assembly (8) from
valve body (11).

Page 3



4. Slide new thermostat in place over valve head and stem assembly (6).

5. Tighten tank union (10) securely in place in body (11 ).

6. Readjust the regulator to the temperature required and tighten locknut (1B).

CAPACITIES, GPM WATER
PRESSURE 3/8" & 1/2" 3/4" & 1"

DROP TEMPERATURE CHANGES

5°F 10°F 15°F | 20°F 5°F 10°F | 15°F 20°F
10 psi 3.3 54 8.0 94 4.6 7.9 114 13
20 psi 4.4 8.3 114 | 135 6.8 11.8 | 165 20.0
30 psi 5.l 10.0 13.7 16.4 8.6 14.8 20.6 255
40 psi 3.5 11.4 154 18.6 10.0 17.2 24.0 30.0

Page 4
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INTRODUCTION

The lubrication system supplied with your centrifuge is provided with a
flow switch known as the Flo-Eye Indicator Alarm which is manufactured
by the Schutte & Koerting Company. The Description, Installation,
Operation, and Performance Characteristics of this Flow Switch are
described on Pages 1 and 2.

To obtain the correct flow in g.p.m. of oil, refer to the instruction
manual for the percent scale setting, for your particular centrifuge.
Always make sure that the Flow Switch is set correctly before the
centrifuge is started.

DESCRIPTION

The Type 1885-CDA Flo-Eye Indicator Alarm consists of a compact visual
flow indicator housing and a metering plug with an encapsulated magnet.
The alarm switch assembly is a hermetically sealed reed type switch,
biasing magnet and mounting bracket. The switch assembly is enclosed
in an open type housing. The unit is furnished with one Low Switch
which is adjustable over the full range of the indicator.

A remotely located relay should be used in conjunction with the alarm
unit. The recommended relay specifications are listed on Page 2.

INSTALLATION

Install the unit in a vertical position and refer to the wiring diagram
for making the proper power supply connections. The power and/or alarm
circuit wires are fed into the enclosure through the hole in the base-
plate which accommodates a standard 3/4'' conduit fitting.

To set the alarm switch in its proper location, position the float for
minimum allowable flow. Raise the switch until the alarm device is
actuated. To check the alarm switch setting, return the float to the
normal operating position and then lower it to the point of minimum
allowable flow. If necessary, readjust position of switch bracket.
Repeat this procedure until the alarm device is actuated just as the
float approaches the point of minimum allowable flow.

NOTE: When installing a replacement switch, the switch MUST be moved
to the lowest possible position on the extension well and then
repositioned to the required setting. This procedure will restore the
switch to its original memory setting.



OPERATION

The alarm switch contacts are normally open on no flow, and as the
magnet in the float extension passes the alarm switch, it either
interrupts or completes a magnetic circuit within the alarm switch
caused by the biasing magnet. This causes the alarm switch contacts
to open or close which in turn opens Or closes the alarm circuit.

PERFORMANCE CHARACTERISTICS

On-0ff Differential: - Approximately 4 millimeters.

Alarm Switch:- - 15 VA maximum resistive up
to 1 amp and up to 250 V.

Inductive Load - Contact
protection required or
derate to at least 10 VA,

Lamp Load - Derate, recom-
mended 10 Watts.

Relay Coil: ———- Relay coil rating must not
exceed the inductive load
rating of the switch.

Pressure Rating: e 125 psig at 125°F.

L hY
L\ : J
ALARM SWITCH

TERMINAL BLOCK - RELAY

1,' :._____L-a
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INSTALLATION INSTRUCTIONS FOR
INSTALLING A NEW FLOAT AND ORIFICE

Disassemble by removing the extension well and enclosure assembly at the
body, with a thin open end wrench. Remove the float assembly (21).

Press the new orifice in place. Install the float assembly in the body
and replace extension well and enclosure assembly.

To set the alarm switch in its proper location, position the float for
minimum allowable flow. Raise the switch until the alarm device is
actuated. To check the alarm switch setting, return the float to the
normal operating position and then lower it to the point of minimum
allowable flow. If necessary, readjust position of switch bracket.
Repeat this procedure until the alarm device is actuated just as the
float approaches the point of minimum allowable flow.

NOTE: After installing the replacement float, the switch must be moved
to the lowest possible position on the extension well and then
repositioned to the required setting. This procedure will restore the
switch to its original memory setting.
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INSTALLATION AND SERVICE INSTRUCTIONS

FOR SERIES LA — LE PUMPS

GENERAL DESCRIPTION

The Tuthill Series LA-LE is a compact highly efficient, positive displacement, rolary internal gear type
pump with mechanical seal. Built in five sizes, it provides capacities from 20 to 360 gallons per hour
and pressures up to 500 psi and is available with 2-bolt flange in the LA Series and 3-bolt flange in
the LE Series. Optional mounting feet are available. It is multi-directional in rotation and designed for
direct drive at standard motor speeds, with modifications available for indirect drive.

PUMPING PRINCIPLE

These pumps employ the Tuthill internal gear principle

which is based upon the use of a rotor, idler gear and a

crescent-shaped partition that is cast integrally with

the cover. (See accompanying figure.) Thus, only two

moving parts comprise this efficient pumping element.

Power is applied to the rotor and transmitted to the idler

gear with which it meshes. The space between the out-
side diameter of the idler and the inside diameter of the

rotor is sealed by the crescent. When the pump is

started, there is an increase in volume as the teeth

come out of mesh. This creates a partial vacuum, draw-

ing the liquid into the pump through the suction port.

The liquid fills the spaces between the teeth of the idler

and rotor and is carried past the crescent partition to

the pressure side of the pump. When the teeth mesh on .
the pressure side, the liquid is forced from the spaces

and out through the discharge port.

HOUSING

SEAL . |

The seal is a device to prevent leakage between the stationary pump body and rotating drive shaft. A
rotating lapped surface is attached to the shaft by an elastomer bellows. This rotating face is spring
loaded to rub against a stationary lapped surface in the housing plug bushing. The clearance bet-
ween these two surfaces is so minute that resistance to flow is great enough that fluid will not leak out
and air will not be drawn in.

SELECTION

The Series LA and LE pumps are designed for working pressures up to 500 psi and are required to
develop 25" mercury vacuum at 0 psi on factory test. While these pumps will develop as high as 27"
of vacuum, it is sound engineering to avoi';d extreme vacuum whenever possible. Select pipe size to
reduce line friction loss to a minimum. On transfer service, place pump as close to supply tank as
conditions will permit, and eliminate the use of foot valves or check valves in the suction line
whenever possible. The LA and LE pumps are self priming and particularly suited to handle liquids of
35 SSU to 1000 SSU viscosity. Higher viscosities can be handled at reduced speeds. It is important
tha_t the piping used in connecting the pump be clean and free of chips or scales.

Consult us in selecting the proper pump and size of motor, giving us all the following information:
Capacity required

Maximum and minimum liquid temperature when entering the pump.

The viscosity at the minimum temperature.

Total length of suction pipe and discharge pipe, including pipe sizes.

Suction lift and height to which the pump must force the liquid.

oM



ME I AVD Ur UKIVING

Direct motor drive through a flexible coupling is the most satisfactory method.

NOTE:

5.
6.

LA and LE pumps can be driven in either direction of rotation. The seal chamber communicates
with the neutral zone and therefore the seal is subjected to one-half of the discharge pressure.

Viewing the pump from the shaft end, the inlet port is on the right-hand side for clockwise rotation,
on the left-hand side for counter-clockwise rotation.

Pumps with built-in relief valves are uni-directional. Therefore, rotation, clockwise or counter-
clockwise, facing the shaft end, must be specified.

All pump and motor units are properly aligned at the factory. However, misalignment may occur
due to abuse or conditions beyond our control.

Pipe strains often force the pump and motor shafts out of alignment. See that all piping leading to
the pump is properly supported by wall brackets. Do not expect the pump to act as a pipe support.
Provide for proper expansion of pipes when handling hot liquid.

Series L pumps are not designed to take end thrust toward the cover. Provide sufficient
clearance, 1/16" to 1/8" between coupling halves with shafts in closest operating position, to
allow for end wear in the driving shaft.

Never align the pump and motor supplied with pin type coupling without first removing the pins.
Never depend upon sight or feel for freeness in aligning a pump.

LA and LE pumps should be filled with oil at installation and should never be allowed to run dry.

STRAINER PROTECTION

Strainers are used to remove contaminating particles from the hydraulic system and every Tuthill pump
should be protected from these particles by a strainer in the suction line.

1:

2.

NoO ks

Strainer size and mesh of screen is determined by rate of flow and viscosity of fluid. Consult
strainer manufacturer for recommendations.

Never use a strainer with a built-in automatic by-pass on the suction line set to open under 30"
Hg. vacuum.

Install strainer according to arrows or flow designation.

Have strainer accessible for servicing.

Use a duplex type where shutdown during service is not permitted. _

Provide a vacuum gage in the suction line for determining when the strainer requires cleaning.
Make certain strainer baskets are properly reinforced so as not to collapse under 30" Hg. vacuum.

Series LA-LE pumps should always be installed with both ports pointing upward to insure proper priming.
If it becomes necessary to install the.pump with the ports pointed to the side, then the top port should be
the suction port. When the pump is installed above the supply tank, an inverted “U"” bend should be incor-
porated in the suction line close to the pump to trap liquid in the pump for priming.

COVER BOLTS

HOUSING
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DISASSEMBLY OF SEAL

The seal assembly of the LA and LE pump may be changed without dis-assembly of the rest of the pump.

1. Place the pumpin vise, shaft facing up, SO that one jaw grips across the two ports. Do not tighten

excessively as pump housing may be distorted.

2. Inspect shaft at keyway, flat or drive tang. Any burrs will interfere with removal of housing plug

bearing assembly.

3. Remove housing plug with face type spanner wrench (available from Tuthill as part No. OL506).
4. Remove the seal from shaft. The rubber boot will be bonded to the shaft, so it is necessary to push
down on the seal to break this bond. Grasp the metal outer shell with any suitable device and pull

the seal assembly upwards. The spring and washer should

also be removed.

5. The 30LA through 1LA and 30LE through 1LE pump assemblies have a snap ring on the shaft to
back up the seal assembly. Do not remove this snap ring unless you are completely disassem-
bling the pump. The oL A and 2LE pumps do not have a snap ring. A step on the shaft is used as

the seal back up.
6. Remove stationary seal face from housing plug by
7. If damaged, remove the 0-ring from O.D. of housing plug.

DISASSEMBLY OF PUMP

pressing out from opposite side.

Seal assembly must be removed before disassembly of pump. Also remove snap ring on shaft on 30LA

through 1LA and 30LE through 1LE.

Mark cover and body of the pump for proper reassembly. Remove cap SCrews, cover, idler and rotor from

housing.

INSPECTION
Check pump housing,
Housing bore and rotor 0.D. may

rotor, idler gear, idler pin and crescent for wear, chipped or broken teeth.
be checked for wear by positioning rotor in the housing and check for

clearance in the bearing. The shaft must turn freely without any detectable side play. Any side play will
require replacement of the housing, rotor or both. If both housing and rotor require replacing, it is

economically advisable to replace the pump.

ASSEMBLY OF PUMP

The following must be carefully followed when pump is reassembled:

1. Clean all parts thoroughly u
Install rotor in pump body.

sing great care to eliminate all dirt.

Apply gasket to cover. Use new gasket if old one is damaged.

Place idler gear on pin

in cover assembly.

Place cover assembly with
Install cover cap screws. Pul
opposite side.

7. Install snap ring on shaft.

2SI S

gear on pump.

(Align matching marks for proper location.)

| down gradually and alternate

PUMP PERFORMANCE TEST

PUMP SIZE
30L
ooL
oL
iL
2L

Performance data based on pumping a liq

ASSEMBLY OF SEAL

from a screw on one side to one on the

SPEED (RPM) PRESSURE(PSI) CAPACITY (GPM)
1750 100 .30
1750 100 75
1750 100 1.560
1750 100 2.70
1750 100 5.70

1. Clean all parts thoroughly using great care to eliminate all dirt.

2. Qil shaft

with suitable lubricating oil.

3. Oil inside of new rotary seal assembly.

uid of 200 SSU viscosity.



For standard full length shafts with flat and/or keyway:
a. Place rotary seal assembly on pump shaft.
b. Push seal down with your fingers to a position approximately half way down shaft.
For Mod. “A” tang shafts:
a. Use plastic seal assembly tapered sleeve.
(Available from Tuthill as part No. 1LPF531-7010.)

b. Oil seal assembly sleeve. _
Place rotary seal assembly on sleeve. Tapered end of sleeve fits into spring end of assembly.

C.

d. Place slotted end of sleeve on bench. Press down on carbon face of seal with your fingers and
slide seal about mid-point on sleeve. ;

e. Place slotted end of tool over tang on pump shaft. Line up outside diameters of sleeve and shaft

by eye.
f. Push seal down with your fingers so that it passes from the assembly sleeve to a position half

way down the shafi.
4. Press stationary face into housing plug. Lapped surface must be up. Protect this lapped surface by
covering it with a piece of paper when pressing down on face. Use your fingers for this operation.
Place new O-ring on O.D. of housing plug, if required, and lubricate with oil.
Lubricate carbon face liberally with lube oil.
Reassemble housing plug into position over the pump shaft. Do not nick seal face by hitting pump
shaft. Tighten the housing plug with spanner wrench (OL506). Rotating seal will automatically be posi-
tioned by this operation.
8. If pump is equipped with ball bearing (“K” Model only), press bearing on to shaft. Press on bearing
inner race with suitable sleeve. Do not hammer into position or press on bearing outer race.
9. Check pump for free rotation by turning shaft with suitable wrench. There will be a definite resistance
to turning because of the seal load. The pump must turn freely without binding.

Noow

HOUSING

2 HOUSING PLUG
< (LAK37)

HOUSING

BUSHING ?. ng&.._ﬁ-——- BALL BEARING (OLK511-E)

E 6——' ROTOR

RETAINING RING

SEAL ASSEMBLY

MODIFICATION “K” (BALL BEARING)

TROUBLE-SHOOTING HINTS

WHAT TO LOOK FOR WHEN

NO OIL IS DELIVERED.
a. Suction lift too high for vapor pressures of liquid pumped. While Tuthill pumps will develop as
high as 27 inches of vacuum, it is good engineering practice to reduce the vacuum to a minimum.
b. Bad leaks in suction line or port passages can be detected by submerging pressure line from dis-
charge side of pump into a pail of oil, where the air will be seen in the form of bubbles.

¢. Pump shaft not rotating.
Coupling defective - tongue and groove or gear not engaged.



T T

CAPACITY IS TOO LOW.
a. Suction lift too high.
p. Air leaks in suction line.

c. Suction line 100 small.
Can be detected by installing a vacuum gage directly at the pump suction. The maximum

vacuum at the pump suction should never exceed 15 inches of mercury. It is necessary to

keep below 15 inches, not because of the inability of the pump to handle a higher vacuum,

put primarily because of the vaporization that is liable to take place at a higher vacuum.
Vaporization caused by higher vacuums will generally result in capacity drop-off.

pump speed to0 slow.

Strainer t00 small or obstructed.
Suction pipe or port not immersed in the liquid deep enough.

Piping improperly installed, permitting air pocket to form in pump.
increased clearances or wear in the pump will sometimes cause the pump to deliver an insuffi-
cient supply of liquid.

PUMP WORKS SPASMODICALLY.
a. Leaky suction lines.
b. Suction lift too high.
c. Air or vapor in liquid.
d. Coupling slipping on pump shaft.

PUMP WASTES POWER.
a. Pressures too high.
b. Ligquid more viscous than desired.
c. Suction or discharge lines obstructed.

d. Mechanical defects.
End thrust on pump shaft. (Tuthill pumps are not designed to take end thrust toward the pump

cover and extreme care must be taken to prevent thrust in this direction.)

Driving shaft and pump shalft misaligned.
The pump may be binding due to insufficient end clearance.

pump shaft bent.
Misalignment within pump due to strains built up by bad piping or installation of pump into

equipment.

PUMP IS NOISY.
Machine or part of it is acting as & sounding board.

semeo

a.
b. Misalignment or bad design of coupling.
c. Coupling set up too close to pump.
d. Vibration of pump.
Bent Shaft
Worn pump.

Inferior workmanship.
e. Air leaks into suction side of pump.
f. Suction lift so high that vapor forms within liquid.

PUMP LEAKS.
a. Cover bolts need tightening, or cover gasket is defective.
b. See seal under service instructions.

HANDLE WITH CARE.
If it becomes necessary to remove pump from your equipment to return to the manufacturer, plugs should
be inserted in the ports to prevent foreign material from getting into the moving parts. Tuthill pumps are

precision-built and should be given every reasonable care.



ITEM

NUMBER

COONDOOMEWN =

TYPICAL RELIEF VALVE ASSEMBLY

PART NUMBER

?

MODEL “LEV”

30LES6
P103-11
30LES28
30LEG4-A
OoLWvVse6
30F64 X 201
30EN92

*

OLvs8 X 201

* * Relief Valve Springs

Standard Relief Valve setting is 55 psi unless otherwise requested.

%7

PART DESCRIPTION

REPLACEMENT PARTS LIST FOR LEV VALVE ASSEMBLY

Valve Cap Cover

5/16-18 NC2 X 1-3/8'" Long Set Screw
Nut

Valve Cap Cover Gasket

Valve Cap

Valve Cap Gasket

Spring Retainer

Spring (See Chart Below)

Plunger

30F80-X (o] 0. }] 0oce2 OLWVE3 OLWVYH63 OLPVE3 OLVE3X OLVH83
PUMP

SIZE X201 X299 X478
min-max min-max min-max min-max min-max min-max min-max min-max
30 15-30 30-35 35-55 55-120 60-170 200-375 376-600 600-850
00 -== 25-35 35-55 55-120 60-170 200-375 376-600 600-850
0o --- 25-35 35-55 55-120 60-170 200-375 376-600 600-850
1 -—- 25-35 35-55 55-120 60-170 200-375 376-600 600-850
2 - - 35-55 55-120 60-170 200-375 376-600 600-850




ITEM PART DESCRIPTION
NO.

10
11

10
11

10
11

©,

ALL MODELS
Housing

Housing Bushing
Cover Assembly
Cover

Idler Pin

Cover Gasket
Rotor

Retaining Ring
Seal Assy (Buna N)
O-Ring (Buna N)

MODEL LA
Idler Gear
Housing Plug Assy

MODEL LAH
Idler Gear
Housing Plug Assy

MODEL LAK
Idler Gear

Housing Plug
*Ball Bearing

MODEL LAT
idler Gear

Housing Plug
*Ball Bearing

7

=

Z,
7

@© ®

9

11 6

SERIES LA PUMP PARTS LIST

SIZE 30
PART NO.
30LA20
30LAT1
30L6
30L35
30L31
30B34
30LA24
P206-34
1LA9
P701-34-37

30L32
30LA11

30L32
30LA11

30L32
30LAK37
OLK511-E

30L32
30LAK37
OLK511-E

«See “K” seal construction on page 4.

SIZE 00
PART NO.
OLAZ20
1LAT71
ooL6
00L35
1M31
0B34
00LAZ24
P206-34
1LAS
P701-34-37

00B32-1
1LA11

00B32
1LA11

00B32-1
1LAK37
OLKS511-E

00B32
1LAKS37
OLKS511-E

SIZE 0
PART NO.
OLA20
1LAT1
OL6

0L35
1M31
0B34
OLA24
P206-34
1LA9
P701-34-37

oB32-1
1LA11

0oB32
1LA11

0B32-1
1LAK37
OLK511-E

0B32
1LAK37
OLK511-E

SIZE 1
PART NO.
1LA20
1LAT71
1L6

1L35

1L31
0B34
1LA24
P206-34
1LA9
P701-34-37

1L32-1
1LA11

1L32
1LA11

1L32-1
1LAK37
OLK511-E

1L32
1LAK37
OLK511-E



SERIES 2LA PUMP PARTS LIST

ITEM PART DESCRIPTION SIZE 2
NO. ALL MODELS PART NO.

1 Housing Assembly 2LA2
Cover Assembly 2L6

2 Cover 2L35

3 idier Pin 2L.31

4 Cover Gasket 2RFD34

5 Rotor 2LA24

6 Seal Assy (Buna N) 1LA9

7 O-Ring (Buna N) P701-34-37
MODEL LA

8 Idler Gear 2L32-1

9 Housing Plug Assy 2LA11
MODEL LAH

8 Idler Gear 2Ls

9 Housing Plug Assy 2LA11
MODEL LAK

8 Idler Gear 2L.32-1

9 Housing Plug 2LAK37
*Ball Bearing OLK511-E
MODEL LAT

8 Idler Gear 2L5

9 Housing Plug 2LAK37
*Ball Bearing OLK511-E

*See “K" seal construction on page 4.



ITEM
NO.

N = DN -

O~ O~ W

o

9
10
11
10
11

PART DESCRIPTION

Housing (LE)

Housing Bushing

Housing (LEV)*

Housing Bushing

Cover Assembly
Cover

Idler Pin

Cover Gasket

" Rotor**

Retaining Ring
idler Gear

(Standard Pump)

\dler Gear

(Mod. “H” Pump)
Housing Plug Assembly
Seal Assy (Buna N)

O-Ring (Buna N)

Seal Assy (Viton)

O-Ring (Viton)

*Specify pump rotation

**Specify if standard or Modification

7) {0

SERIES LE-LEV PUMP PARTS LIST

SIZE 30
PART NO.
30LE20
30LAT71
30LEV20
30LAT1
30L6
30L35
30L31
30B34
30LE24
P206-34
30L32

30L32

1LA11

1LA9
P701-34-37
1LAS-7
P701-34-77

“A” shaft end

See page 6 for relief valve parts identification

SIZE 00
PART NO.
OLE20
1LA71
OLEV20
1LAT1
ooLeé
00L35
1M31
0B34
OOLE24
P206-34
00B32-1

00B32

1LA11

1LAS
P701-34-37
1LA9-7
P701-34-77

SIZE O
PART NO.
OLE20
1LAT1
OLEV20
1LA71
oL6
0L35
1M31
0B34
OLE24
P206-34
0B32-1

0B32

1LA11

1LAS
P701-34-37
1LA9-7
P701-34-77

SIZE 1
PART NO.
1LE20
1LA71
1LEV20
1LATA
1L6
1L35
1L31
0B34
1LE24
P206-34
1L32-1

1L32 -

1LAT1

1LA9
P701-34-37
1LAS-7
P701-34-77



SERIES 2LE-2LEV PUMP PARTS LIST

ITEM SIZE 2
NO. PART DESCRIPTION PART NO.
Housing Assembly (LE) 2LE2
- Housing Assembly (LEV)* 2LEV2
Cover Assembly 2L6
2 Cover 2L35
3 idler Pin 2L31
4 Cover Gasket 2RFD34
5 Rotor** 2LE24
6 Idler Gear (Standard Pump) 2L.32-1
6 Idler Gear (Mod. “H" Pump) 2L5
7 Housing Plug Assembly 1LA11
8 Seal Assembly (Std., Buna N) 1LA9
8 Seal Assembly (Viton) 1LAS-7
g O-Ring (Standard, Buna N) P701-34-37
9 O-Ring (Viton) P701-34-77

*Specify pump rotation
**Specify if standard or Modification “A” shaft end
See page 6 for relief valve parts identification
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G Range Adjustment — To verify the calibration of the rated nameplate G range proceed as follows:
a. Turn set point adjustment knob all the way in to the stop.

b. Divide the nameplate rated G range by the nameplate calibrated turns per G to obtain the
number of turns to set the unit to trip at zero G’s.

c. Back out the set point adjustment knob the indicated number of turns and the unit should

trip. Allow a tolerance of 2 detent clicks.

d. The total G range can be adjusted by varying the air gap between the armature and the reset
magnet when the armature is in the reset position. This is done by removing the terminal
block and adjusting the armature stop screw. Loosen the jam nut and turn out the slotted
screw to decrease the air gap and increase the range or vice versa. Tighten the jam nut.

VIBRATION SWITCH MODEL 5097

DESCRIPTION

The series 5000 unit is an adjustable inertia
switch which provides reliable vibration and
shock protection for rotating or reciprocating
equipment by actuating and latching a switch if
vibration or shock exceeds a predetermined set
point. The unit may be mounted in any one
plane. A knurled, detented, calibrated knob
allows precise set point adjustment, after which
the knob can be securely locked in place with a

set screw. When tripped, the unit is reset man-
ually with the reset button. Likewise, the unit
may be prevented from tripping by holding the
reset coil energized. The armature is suspended
from a pair of tempered flexures. Hermetically
sealed snap action switch, encapsulated reset
coil and ““O” ring sealed shafts make the Series
5000 Vibration Switches suitable for extended
service in hostile environment.



INTRODUCTION

This centrifuge is provided with a Metrix Vibraswitch malfunction detector. This vibration switch must
be set to shut down the centrifuge if excessive vibration occurs during unattended operation. The vibration
switch can be set to actuate at various levels of vibration (G’s). It has not been set on shipment of the cen-
trifuge as each installation is different and the level of vibration with each process is different.

The method of adjustment is described in the operating instructions.

Theory of Operation — Fig. 1 shows the mechanism in the reset condition. When vibration exceeds the set
point, the inertial force on the armature causes it to break away from the reset magnet. Once this occurs
the forces exerted by the flexures, calibration spring and snap action switch cause the armature to continue
to move away from the reset magnet until it strikes the holding magnet, where it is latched in the trip posi-
tion. Since the trip position is more stable than the reset position, the armature will remain in this position
even if the vibration increases far beyond the level required to trip the unit in the first place. As the arma-
ture moves from reset to the trip position, the upper flexure actuates the snap action switch, the contacts
of which may be used to activate an alarm or shut down the machinery on which the unit is mounted. The
vibration level at which the unit will trip is adjustable by means of the set point control, which adjusts the
force on the armature exerted by the set point spring. As the control is screwed outward the vibration set
point is decreased in terms of G’s of acceleration. When the control is turned clockwise all the way in, the
unit is set to trip at the maximum rated vibration level. Depressing the reset knob pushes the armature back
to the reset magnet. Likewise, energizing the reset coil will do the same.

Installation — The preferred mounting is with the sensitive axis horizontal, since most machines vibrate
more in the horizontal plane. Mount the unit solidly to the housing of the machine with the nameplate in
the horizontal plane, where it will be easiest to read. The unit should be mounted, if possible, so that its
sensitive axis intersects the shaft of the machine. If necessary, it is permissible to mount the unit with its
sensitive axis vertical. Next, remove the lid and connect external wiring to the terminal block mounted on
the underside of the mechanism. A 3/4” NPT tapped hole in the housing is provided for wiring entry and
termination of conduit.

Adjusting the Set Point — The set point control is detented in 90° steps with four clicks per turn. To set the
unit to trip at a desired acceleration in G’s, first turn the control all the way in to the stop, where the set
point is equal to the G range indicated on the nameplate. If the unit is mounted with its axis vertical, add or
subtract 1 G as indicated on the nameplate. To obtain a desired G setting, turn the set point knob out
(counterclockwise) in accordance with the calibrated turns per G indicated on the nameplate. In other
words, if the desired set point is 2 G’s and if the nameplate G range is 5 G’s and the calibration is one
turn/G, back out the set point control three turns (12 clicks) to obtain 5G - 3G = 2G’s. The more usual
way to set the unit is to start the machine and back out the set point control until the unit trips. Then turn
the control back in the number of turns calculated to give a set point approximately 50% above normal
vibration level. Once the set point is established, the control may be locked with the set screw provided in
the bushing beneath the control. When readjusting the set point, do not back the set screw all the way out,
but merely loosen it enough to allow turning the control with a detent action.

Reset and Lockout — When starting the machine, the Vibration Switch can be prevented from tripping on
starting roughness by holding the reset coil energized during the starting phase. The reset coil is designed for
intermittent duty only and should not be held energized for more than § minutes continuously. Likewise,
when resetting the unit it is necessary only to momentarily energize the reset coil. The reset coil is AC,
which incorporates a full wave bridge rectifier to reduce chatter and eddy current heating of the armature.

Maintenance —
Snap Action Switch Adjustment — If the snap action switch fails to operate when the armature is moved
from reset to trip position, remove the mechanism from the housing and proceed as follows: - :
a. Slowly force the armature by hand from the reset to the trip position and listen for the distinctive
click of the snap action switch.
b. If it fails to operate, loosen the two screws that secure the switch mounting bar to the reset coil pole
piece and adjust the bar upward or downward until the switch operates approximately in the center
of the armature excursion.

c. If the switch refuses to operate, remove the mounting bar completely and replace the switch.
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G B Model 5097 Weatherproof
RESET j;) RESET
Wiring Diagram
SPECIFICATIONS
Vibration Range . . . ................. 0-5G’s, adjustable
Frequency Range ............... 0-100Hz (06,000 RPM)
Switch Rating ........ 115 VAC, 7A resistive, SA inductive,
hermetically sealed.
ResetCoil ................. 115 VAC, 12,24 or 48 VDC,
' epoxy encapsulated.
Operating Temperature . . . . ... ATITIIY -20°F to +250°F
Enclosure ............. Weatherproof, rain-tight, oil tight,
NEMA 4, NEMA 12. Class I, Div. 2
Cable ENtIY o civ vv v s v mrimmmv ¢ 6 5 ¥ 8 68 5 5 5 200w 3/4” NPT
Weight: . oo s v e v 4 5 v o v 5 8 5 5 4 5 e 3.2 1bs.
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Il. THEORY

The function of the centrifuge conveyor is to discharge the solids that have been separated
from the liquid. To do this, a differential speed is required between the bow! and the

CONVeyor, -

Since friction, windage, and process material tend to equalize the conveyor speed with the
bowl speed, a separate control is required to hold back the speed of the conveyor. This
braking is accomplished by a DC Backdrive System consisting of a DC Backdrive Motor and
a solid state SCR Controller. '

il. DC BACKDRIVE MOTOR FUNCTION

The Backdrive motor functions as a generator sending current back into the AC power lines
through the SCR Controller. The Controller converts the Backdrive's DC current into 60
cycle AC current, and functions as a valve controlling the flow of this current. The speed is
adjustable through a Backdrive Potentiometer mounted on the Operator’s Panel.

lil. TACHOMETER GENERATOR

A feedback signal to the Controller is supplied by a tachometer generator which rotates at
the speed of the DC motor. The Controller matches the input signal and the feedback signal
from the tachometer and then regulates the magnitude of the power to the motor. This
continuous scanning of signals allows modulation of the operating quadrants and maintains
the differential speed of the conveyor under varying load conditions.

IV. A CHANGE IN SCROLLING TORQUE

As the load to the Backdrive is increased (because of feed rate, influent material, etc.), more
current will be sent back into the AC line through the SCR Controller, since the SCR
Controller provides DC voltage to the Backdrive in proportion to the Backdrive speed.

Example:
A change in the solids loading to the centrifuge may create a change in the scrolling

torque on the conveyor. This change in torque will cause a change in bowl and conveyor
differential speed; and therefore, a change in the speed of the gear box pinion.

In operation, if the gear box pinion changes speed due to changes in torque, the tachormeter
generator also changes speed, varying the output voltage that is used as a feedback signal to
the controller. The controller senses the difference between the input signal and the feed-
back signal and alters the power to the motor to maintain the gear box pinion speed at its

preset value.

Page 1



V. SHUNT FIELD

. The shunt field in the DC motor is energized by a rectified constant voltage source from the
SCR controller. The shunt field generates magnetic lines of flux that induce a voltage into
the armature windings as the armature rotates. This induced voltage is put back into the
main power lines when the system is operating in the second or fourth quadrant; whereas,
when the system operates in the first or third quadrants this induced voltage is a counter-
electromotive force (CEMF) that allows the motor to operate efficiently.

VI. HIGH OR LOW SPEED

A two position selector switch, located in the SCR controller, provides high speed or low
speed settings.

Bow! Speed - Backdrive Speed
Gear Box Ratio

~ Differential =

CAUTION

De-energize power before changing
selector switch.

Vvil. THE DC MOTOR

The DC motor is a four quadrant device that controls the speed of the conveyor within the
operating range selected. The conveyor speed can be externally adjusted while the centrifuge
is in operation, allowing optimization of the particular process.

The DC motor can double the differential conveyor speed range by operating in the second
or third quadrants (reverse direction).

The DC motor, when operating in the regenerative modes, puts its generated power back
into the main power lines. The regenerative modes are the second and fourth quadrants.
When using a 25 horsepower DC system operating at 20 horsepower, regenerative and power
equals $0.06/KWH, the annual savings are:
(20 HP) x (0.746 KW/HP) x (24 Hrs/Day) x (300 Days/Yr) x ($0.06/KWH) x (87%
efficiency) =_$5,607.53

e sl Bneciinadieliiin iy
‘VHI. WIRING
Refer to the supplied Certified Wiring Diagram for details.

The Centrifuge should be wired so the Centrifuge “‘Run”’ contactor is interlocked to turn off
the feed if for any reason the Centrifuge is de-energized.

The Centrifuge should be wired so it cannot be started unless the following relays are
energized and their contacts are closed:

Page 2



Vibration Switch and its Control Relay
Drive Thermal Protector and its Control Relay
Drive Overload and its Control Relay
Backdrive Thermal Protector and its Control Relay
Conveyor Load Indicator and its APl Meter Control Relay
The Backdrive Run Relay is energized if the following interlocks are closed:

Field Loss, Blown Fuse, Phase, Thyristor Thermo Switch, Backdrive Motor Overload,
Backdrive Thermal Protector, Centrifuge Start, Backdrive Blowers (if supplied).

When the Transition Timer times out, the Centrifuge should be up to speed and the Back-
drive accelerating up to speed. Feed to the Centrifuge can now be introduced.

When running, the Backdrive load is indicated on a DC ammeter and monitored by the API

Meter. If the load gets above the desired high set point, the APl Meter opens its contacts,
both the Centrifuge and Feed shut down, and the Backdrive slows down.

IX. NORMAL SEQUENCE OF OPERATION

Refer to the supplied Certified Wiring Diagram.

X. AUTOMATIC CONTROL (Optional)
For details, refer to the supplied Certified Wiring Diagram.

The automatic control not only measures the torque changes, but also corrects the speed of
the conveyor automatically to maintain the adjustable preset torque at a near constant

value.

Xl. TROUBLESHOOTING

PROBLEM POSSIBLE CAUSE
Centrifuge will not start, One or more of the safety interlocks are
or shuts down when open.
running.
Centrifuge starts, but Backdrive circuit breaker is off or tipped.
stops after the Start button
is released.
Blown fuses,

Blower overloads tripped.

Page 3
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NOTE

Refer to the Centrifuge, Motor Control,
and Motor manufacturer instruction
manuals for additional trouble-

shooting.
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INSTALLATION

A. Locate and secure backdrive motor support (2) with motor on foundation as shown on cer-
tified dimension drawing submitted earlier.

B. Wire the motor so it rotates counter-clockwise when facing the pulley end.

C. Loosen the screws (4) and move the motor on its sliding base (3) toward the centrifuge.
Move motor by turning adjusting bolts on sliding base.

D. Line up edges of motor pulley (7) and torque arm shaft pulley (7). Use a straight edge (Figure
9-1 of centrifuge operation and maintenance section).

E. If the pulleys are lined up properly, the straight edge will touch them at the points indicated
by the arrows.

F. Install the belts on the pulleys. Do not force the belts on the pulleys.

NOTE

The belts are a matched set. Always
check for matching before installing
belts. When replacing belts, always
replace the complete set.

G. Adjust belts as follows:

1. Turn adjusting bolts on sliding base (3) to move motor away from centrifuge. Do this
until slack is taken out of belts. When turning bolts, make small adjustments on each
bolt. Alternate between the two bolts until full adjustment is made.

2. Figure 9-1 of centrifuge operation and maintenance section. Measure the belt span as
shown.

3. Using a spring scale, pull down on one of the belts at the mid-point of its span. Measure
the force required to deflect the belt 1/64 inch for every inch of span. Belt deflection
force for 3V belts should be 5-1/2 to 8-1/2 pounds.

NOTE

There will normally be a drop in ten-
sion during the first 24 to 48 hours of
operation. During this “run-in”’ period,
the belts seat themselves in the pulley
grooves and the initial stretch takes
place. After a day or two the drive
should be stopped and another check
made for the correct amount of
tension.

4. Make additional necessary adjustments by turning sliding base adjusting bolts as re-
quired. Tighten screws (4) to secure sliding base.



H. Install belt guard and secure to foundation.

BELT ADJUSTMENT

Refer to Section I.

LUBRICATION
A. Backdrive Motor
Refer to motor manufacturer’s instructions.
B. Torque Arm Shaft Assembly (12) Bearings
Lubricate bearings through their grease fitting (12-11) monthly. Use Keystone Zeniplex 1

(NLGI No. 1 Multipurpose grease) Keystone Division Pennwalt Corp., 21st & Lippincott Sts.,
Phila., Pa. 19132.
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BACKDRIVE ASSEMBLY (E10253)
FIGURE 1

Motor

Motor Support

Motor Sliding Base

Hexagon Head Qap Screw (1/2" - 13 X 1-1/27)
Lockwasher (1/2")

Plain Washer (1/2")

Pulley (Motor and Centrifuge, 2 - Total)
Bushing

Bushing

Belt Guard

Belts (1 - Set of 3)

Torque Arm Shaft Assembly

Torque Arm Shaft

Bearing Housing

Bearing Retainer

Gasket

Qutboard Bearing

Inboard Bearing

Shaft Seal (2 - Total)

Seal Retaining Ring

Hexagon Socket Head Cap Screw (3/8” - 16 X 7/8")
Hexagon Socket Head Cap Screw (1/2” - 13 X 1")
Grease Fitting (1/4” - 28 Tapered Thread)

Key

Torque Shaft Bracket

Gasket

Coupling

Key

Key



CENTRIFUGE ASSEMBLY

: L ﬁ__/,’_‘::___ﬁ\____b

? @ Sk @ TORQUE SHAFT BRACKET
GREASE "IN"
= 2-13) (12-3) (12-6 @ @
BACKDRIVE MOTOR T-j — - = -
. .'
[l | . : KEY SUPPLIED WITH BUSHING
! (172" x 3/8"x | 778"
ofl | 0 \ / B K e 7 \\ GREASE "OUT"
| e I 3 -
®\ 1‘ H H : GREASE HOUTM E
IB \ |

Y|

-
-
v

=z

/

s
,|

|
bt

il

fr

4
4
y

\\3"‘ ‘a“
O/

DN

= [T
=N

-
=
=
i

@)

e

TORQUE ARM SHAFT ASSEMBLY

@)

an

N
O OO®

SEE FIGURE-2

BELT GUARD LIFTING EYE
I- EACH END

698

BACKDRIVE ASSEMBLY
Figure 1



698

CENTER ELEMENT
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CLEAN SHAFTS, BORES, KEYS, AND KEYSEATS.
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Figure 2
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A.

INTRODUCTION

The Sharples centrifuge can be equipped with a specially designed monitoring system
which will detect and indicate malfunctions. It may be attached to the lubricating system
oil reservoir or be remotely mounted.

DESCRIPTION

The monitoring system features water-tight construction, and utilizes maintenance-free
components such as plug-in throw-away relays, extra-life indicator lights, and easy ac-
cessibility to all components.

The principle of the system is to monitor the centrifuge to detect malfunctions which,
if gone unnoticed, would cause serious damage.

The primary function of the system is to shut down the centrifuge before damage oc-
curs. The secondary function is to indicate the malfunction so corrective measures can

be taken quickly and easily.

Electrically, there are safety interlocks that supply information to plug-in relays. If any
one of them indicates a malfunction, the monitoring circuit will interrupt the centrifuge
motor circuit and stop the centrifuge. The faulted interlock circuit will light an indicator
light to show which input caused the shutdown. This light will be lit until the fault
has been eliminated and the RESET pushbutton is depressed. The RESET pushbutton
also gives a lamp test each time it is depressed.

CONTROL MODULE INPUTS

1. Lube oil flow to right (rear) pillow block bearing:
Supplied by a flow switch mounted on the lube oil panel.
2. Lube oil flow to left (front} pillow block bearing:
Supplied by a flow switch mounted on the lube oil panel.
3. Excessive bearing temperature in right (rear) pillow block bearing:
Supplied by a thermostat mounted in line with the rear return oil line.
4. Excessive bearing temperature in left (front) pillow block bearing:
Supplied by a thermostat mounted in line wth the front return oil line.
5. Excessive torque on the conveyor;
Supplied by a meter relay (% excitation).
6. Excessive vibration of the centrifuge:
Supplied by a vibration switch mounted on the centrifuge frame.
7. Excessive drive motor temperature or overload:
Supplied by a thermal sensor imbedded in the drive motor winding or by the
starter overloads.

8. Backdrive temperature or malfunction:
Supplied by a thermal sensor imbedded in the winding of the backdrive motor,
by a malfunction relay in the backdrive controller, or by the armature blown
fuse module.

POWER SUPPLY

120 volt, 1 Phase, 60 Hertz power supply is used.



E.

SEQUENCE OF OPERATION

NOTE:
Refer to the supplied certified wiring diagram for details.

1. Typical Startup:

a.

Depress the lubrication oil pump START pushbutton. This energizes the lube
pump motor.

 After the oil flow switches close, the fault detector RESET/LAMP TEST push-

button can be depressed to energize all interlocking relays. Also, all lights on
the panel will light as a test.

All the fault detector lights should go out when the pushbutton is released. If
any remain on, refer to the wiring diagram.

. Set the Wye Delta timer for ten minutes.

NOTE:

After the first start and after acceleration time has been
determined, set the timer for a length of time 30 seconds
to 1 minute longer than required acceleration time.

Press the centrifuge START pushbutton. This energizes the centrifuge drive motor
in the Wye (starting) mode, backdrive motor, and deenergizes the transition and
deceleration timers. The deceleration timer is held from timing until shutdown.
The backdrive operates on low speed.

If a polymer system is used, immediately introduce about 10 G.P.M. of flushing
water through the polymer tube to prevent the polymer zone from plugging.

. When the centrifuge is on RUN speed (transition timer is timed out and motor

is on the Delta or run mode), the backdrive switches from low speed to the
operating (adjustable) speed. At this point, start the polymer pump if used.

. Shut off the flushing water.

Start feed pump and increase its speed to provide desired feed rate.
Set cake concentration by adjusting backdrive speed.

This backdrive system has one meter relay with two contacts for controlling
various functions. The higher contact should always be used to shut off the
centrifuge in an over-torque situation. The lower contact should be used to shut
off the feed to the machine before a high torque shutdown and can admit flush -
water to the bowl.

2. Typical Shutdown:

NOTE:

At shutdown, the objective is to minimize the amount of
solids remaining in the bowl.



a. Turn the feed pump to minimum flow. Then shut off.

b. Turn on 100 to 150 G.P.M. flushing water to feed tube, if polymer system is
used, turn on flushing water to polymer tube.

ATTENTION

If grease is present in the process and the centrifuge is equipped with a vane stack
at the liquid end of the conveyor, it is possible that the vanes may become plugged
with grease. Provision must be made for a hot water flush to keep vanes clear.

¢. Shut off the polymer pump if used.
d. Depress the centrifuge STOP pushbutton, to stop centrifuge drive motor.

e. The backdrive motor will switch to the low speed setting to rapidly scroll out
all solids from the centrifuge.

f. Continue flushing the centrifuge until bow! speed coasts to 100 RPM. Then shut
off flushing water.

ATTENTION

Water will be rejected and leak around the feed tube if
flushing is continued below 100 RPM.

g. The lubrication pump will automatically shut down after the bowl coasts to a

stop (deceleration timer times out) and fault detector will be deenergized. Suffi-
cient time for coastdown must be present on deceleration timer.

F. MALFUNCTION
1. When a Malfunction Occurs:

a. The respective relay will be deenergized, thus resulting in deenergization of centri-
fuge motor starter.

b. The failed input will show up on the indicator panel as a light and stay lit until the
problem is corrected and the RESET pushbutton is depressed.

2. When the Malfunction Has Been Corrected:
a. Depress the RESET pushbutton to turn off the fault lights and reset the relays.
b. FoII(;w normal starting Procedure.

3. Motor Thermal Protector

The motor thermal protector unit can be either a motor thermal protector in the
drive motor or the motor overload relays in the centrifuge starter.

G. ALARM

An audio alarm is also provided. When a fault occurs, the centrifuge will shut down
and the alarm will sound.

To silence the alarm, depress the ALARM SILENCE pushbutton. After correcting the
malfunction, depress the RESET pushbutton and féllow normal starting procedure.

3
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IMPORTANT

It is important that these instructions be studied by
personnel installing and operating this equipment. Read
thoroughly before starting. Keep these instructions for
future reference.
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GENERAL DESCRIPTION

The RPM Il Frames C210ATZ — C360ATZ Industrial
D-C Motors and Generators are designed specifically for
use on rectified power. The basic design includes Class
F Insulation. 1.0 Service Factor, 40°C ambient, continuous
duty, drip-proof guarded and force-ventilated enclosure

with horsepower and speed ratings. overload and voltage
in accordance with NEMA Standards. A wide variety of
modifications. enclosures and accessories is available.
Motors must be properly installed, operated and maintained
in accordance with these instructions.

RECEIVING AND HANDLING

ACCEPTANCE

Thoroughly inspect this equipment before accepting ship-
ment from the transportation company. If any of the goods
called for in the bill of lading or express receipt are dam-
aged or the quantity is short, be sure the freight or express
agent makes an appropriate notation on your freight bill
or express receipt. If any concealed loss or damage is disco-
vered, notify your freight or express agent at once and
request him to make an inspection.

Reliance Electric will assist you in collecting claims for
loss or damage in shipment. However, this does not remove
the transportation company’s responsibility in reimbursing
you for collection of claims or replacement of material.
Claims for loss or damage in shipment must not be deducted
from the Reliance Electri¢ invoice, nor should payment
of the Reliance Electric invoice be withheld awaiting ad-
Jjustment of such claims, as the carrier guarantees safe deliv-

ery.
If considerable damage has been incurred and the situation
is urgent, contact the nearest Reliance Electric District Of-
fice for assistance. Please keep a written record of all such
communications. !

HANDLING

WARNING

EYEBOLT(S) OR LIFTING LUG(S) ARE IN-
TENDED FOR LIFTING THE MOTOR OR
GENERATOR ONLY WITH THE STANDARD
ACCESSORIES SUCH AS TACHOMETER,
BRAKES, ETC., MOUNTED BY RELIANCE
ELECTRIC. THE LIFTING MEANS ON THE
MOTOR OR GENERATOR MUST NOT BE
USED TO LIFT THE UNIT PLUS ADDI-
TIONAL EQUIPMENT. THE LIFTING MEANS
ON THE MOTOR OR GENERATOR CANNOT
BE USED TO LIFT ASSEMBLIES OF MOTOR
AND GENERATOR OR OTHER EQUIPMENT
MOUNTED ON A COMMON BASE. THESE AS-
SEMBLIES MUST BE: LIFTED BY OTHER
LIFTING MEANS.

In all cases, care should be taken to assure lifting in the
direction intended in the design of the lifting means. Lift
using all lugs provided. Likewise, precautions should be
taken to prevent hazardous overloads due to deceleration,
acceleration or shock forces. Angle of lift with rope or
chain must be greater than 45° from horizontal.

For unusual conditions, such as side-wall and ceiling
mounting of horizontal motors and installation of vertical
motors shipped in a horizontal position, special precautions
must be taken and it is recommended that an experienced
rigger be employed.

STORAGE

Motors or generators must be stored in a clean, dry area
protected from extremes of temperature, moisture, shock
and vibration. Storage temperatures of 50°F to 120°F with
a maximum relative humidity of 60% must be observed.
In addition, motors subjected to extended storage must be
handled and treated per the requirements of Reliance Elec-
tric Service Bulletin A-8017 available from your Reliance
Electric District Sales Office.



INSTALLATION

D-C MOTORS HAVE CHARACTERISTICS
WHICH CAN CAUSE SERIOUS OR FATAL IN-
JURY UNLESS THEY ARE SELECTED, IN-
STALLED, MAINTAINED AND OPERATED
BY QUALIFIED PERSONNEL FAMILIAR
WITH SPECIAL REQUIREMENTS OF D-C
MACHINES. RELIANCE?® D-C MOTORS ARE
DESIGNED AND BUILT IN ACCORDANCE
WITH SAFETY STANDARD FOR CONSTRUC-
TION AND GUIDE FOR SELECTION, INSTAL-
LATION AND USE OF ELECTRIC MOTORS
AND GENERATORS PUBLISHED BY THE NA-
TIONAL ELECTRICAL MANUFACTURERS
ASSOCIATION (NEMA) PUBLICATION MG-2-
1983 (ANSI C51.1). RELIANCE ELECTRIC
RECOMMENDS THAT THIS PUBLICATION
BE REFERRED TO WHENEVER YOU SELECT

WARNING

OR INSTALL ANY D-C MOTOR. COPIES MAY
BE OBTAINED FROM NEMA, 2101 L.
STREET, WASHINGTON, D.C., 20037.

IN ADDITION, ALL MOTORS MUST BE IN-
STALLED IN ACCORDANCE WITH THE NA-
TIONAL ELECTRIC CODE AND APPLICABLE
LOCAL CODES.

THE APPLICATION OF MOTORS AND
OTHER ELECTRICAL EQUIPMENT IN HAZ-
ARDOUS LOCATIONS IS RESTRICTED BY
THE NATIONAL ELECTRIC CODE, ARTICLE
500. CUSTOMERS MUST OBSERVE THESE
REGULATIONS AND CONSULT WITH
LOCAL CODE INSPECTION AND ENFORCE-
MENT AGENCIES TO INSURE COM-
PLIANCE.

LOCATION

Locate the machine where the ambient temperature is not
over 40°C or 104°F and where clean air has free access
to ventilating intake and outlet openings. Except for
machines with a suitable protective enclosure, the location
should be clean and dry.

IMPORTANT — Sufficient clearance must be provided
on all inlet and outlet openings to provide for unre-
stricted flow of air. -Separately ventiled motors with
exhaust to ambient (pipe-in only) must have at least 6
inches of clearance between the opening and adjacent
- walls or floor.

AIR SUPPLY

Cooling air through a self-ventilated or forced-ventilated
motor must be clean and have relative humidity between
30% and 100% with no free water in the air. Use of damp,
cool outside air with high humidity and free water may
cause the motor to flash over. Use of excessively dry air
may cause excessive brush and commutator wear. Cooling
air temperature must not exceed the maximum ambient tem-
perature indicated on the motor nameplate (Standard 40°C).
Cooling air temperature must not be lower than 0°C to
provide base speed and regulation with NEMA limits. Use
of outside air below 0°C may cause excessive brush and
commutator wear due to the low humidity. Cooling air ab-
solute humidity must be at least 2 grains per cu. ft.

NOTE: Motors located in damp, moist environment must
have space heaters or fields energized at 50% voltage to
protect against condensation when motor is not operating.

Separately ventilated motors must have the following vol-
ume of air to adequately cool the motor unless the motor
nameplate specifies a different value.

Base Speed, Air Volume, | Static Pressure
Frame rpm cfm. Inches of H,O

C210ATZ All 300 2.25
C250ATZ All 425 2.0

C280ATZ All 550 3.25
C320ATZ All 800 3.50
C360ATZ All 1000 4.00

POWER SUPPLY

Check the motor namepiate to be sure the voltage and type
of power rating is the same as that of the power source.

A code stamped on the nameplate identifies the type of
power supply that must be used to supply armature power
to the motor in order to obtain the rated nameplate output,
Since the code letter has been selected in alphabetic order
of increasing magnitude of ripple current, a motor may
be operated on a power supply having a letter designation
prior in the alphabet to the letter stamped on the nameplate,
with no loss in nameplate rating. For example, a motor
designed for a D type of power supply may be used on
a C power supply having the same voltage rating. The types
of power supplies are defined as follows.



INSTALLATION (Continued)

Description Code (1)
D-C Generator, battery or twelve pulse/cycle,

6d, full control . ... ............. A
Six pulse/cycle, 3¢ full control 230 or 460 volt,

60 Hz input to rectifier ............ C
Three pulse/cycle, 3¢, semi-bridge, 2 control

230 or 460 volt, 60 Hz input to rectifier D
Three pulse/cycle, 3¢, 2 wave (single way)

460 volt, 60 Hz input to rectifier ..... E
Two pulse/cycle, 1d, full wave (bridge circuit

with 2-controlled rectifiers and 2-uncontrolled
rectifiers with free wheeling rectifier) 230 volt,

60 HZ input' .o inwesmansnassass K

(1) When the armature power supply cannot be designated by a single
letter code (A, K, etc.) the power supply shall be identified by the
following code stamped on the motor nameplate.

M/NF-V-H-L
where M = Total pulses per cycle
N = Total controlled pulses per cycle
F = Free wheeling (if used)
V = Nominal line-to-line a-c voltage to rectifier
H = Line frequency — Hz
L = Vilue of series inductance (in millihenries) to be added
externally to the motor armature circuit.
Examples:
A. '*6/3 F-380-50-12"" defines a power supply having 6 total pulses per

cycle, 3 controlled pulses per cycle (S-3), with free wheeling, 380
volts, 50 Hz a-c input to bridge, and a 12 millihenry choke to be
added externally to the motor armature circuit.

. '*3/3 480" defines a power supply having three total pulses per cycle,
three control pulses per cycle, 480 volts line-to-line input to the re-
ctifier, 60 Hz power supply and no external inductance required in
the -armature circuit. Note that since the power source is 60 Hz and
no series inductance is required, both quantities may be omitted from
the code. If one of the quantities is indicated, both must be included
to avoid confusion.

CONDUIT BOX

Conduit boxes can be rotated in 90° increments for lead
outlet at top, sides or bottom.

Conduit box locations can be changed from FI to F2 or
F2 10 Fl by rotating the frame 180° around the shaft axis
and reconnecting the brush stud leads. (Refer to factory
for reconnecting brush stud leads.)

To obtain proper planity between the integral mounting feet
on the front and back end brackets, a smooth level surface
should be used to align the brackets when they are assem-
bled to the frame.

CONNECTIONS

CAUTION: If motor has parallel leads, all lugs with
the same marking: For example, Al, Al, must be
connected together.

BASIC D-C MOTOR AND GENERATOR CONNECTIONS

Type Rotation Facing Commutator End
Counter-Clockwise Clockwise
+A1 Y » - 52 Al » —s82
Motor A2 % +F1 | +a2d » +F
si I % —F2 51 N —F2
Al “ . 82 Al omm——— 52
Generator | +A2%  —F1 +A2% “ +F!
st  +F2 | - S  —f2

If machine has no series field, disregard SI and S2 above.
For machines with special windings. refer to motor or
generator and controller diagrams.

THERMOSTAT (THERMAL PROTECTOR)

IMPORTANT — Motors may have one or more thermos-
tats (leads marked P1, P2, etc.) to indicate motor overheat-
ing. Thermostat contacts must be connected in the motor
control or indicating circuit. Failure to connect the thermos-
tat leads will void the motor warranty. Thermostat contact
ratings are listed below. Motors having thermistors or resis-
tance temperature detectors to indicate motor over tempera-
ture must have these devices connected in the proper control
circuit to protect the motor.

110V 60 Hz 220V 60 Hz
Max. Continuous Current 3.0 amps 1.5 amps
Min. Continuous Current 2 A
WARNING

MOTORS HAVING AN OVERSPEED SWITCH
MUST HAVE THE OVERSPEED SWITCH
TERMINALS PROPERLY CONNECTED IN
THE CONTROL CIRCUIT TO REMOVE AR-
MATURE POWER WHEN THE SWITCH
REACHES THE SET SPEED.
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GROUNDING

WARNING

MOTOR MUST BE GROUNDED PROPERLY
TO AVOID INJURY TO PERSONNEL.
GROUNDING METHOD MUST BE IN ACCOR-
DANCE WITH NATIONAL ELECTRIC CODE
AND APPLICABLE LOCAL CODES. THE
GROUND CONNECTION SHOULD BE A
SOLID AND PERMANENT METALLIC CON-
NECTION BETWEEN THE GROUND POINT,
THE MOTOR OR GENERATOR TERMINAL
HOUSING AND THE MOTOR OR
GENERATOR FRAME. A GROUND STUD
FOR THE ATTACHMENT OF A GROUND
LEAD IS PROVIDED INSIDE THE TERMINAL
BOX.

MOUNTING

Motors must be mounted on a rigid, solid base or founda-
tion. (Poor base construction may cause resonances in the
motor/base assembly which can result in bearing failure
and other motor damage.) All hold down bolts must be
the correct grade for the type of mounting and must be
torqued to their recommended value. Recommend bolt tor-
ques for SAE Grade [ foot bolts are given in the following
table.

Hole Recommended Torque
Diameter | Bolt Size for SAE Grade | Dry
H and Components-Not Lubricated
Frame Inch Thread Foot-Pounds
C210ATZ 44 Ya-16 16
C250ATZ .56 2-13 39
C2B0ATZ .56 2-13 39
C320ATZ .69 5-11 77
C360ATZ .81 Ya-10 135

Belted Drive

Motor slide bases or rails, when used, must be securely
anchored to the foundation with the proper bolts.

IMPORTANT — The motor shaft and the load shaft must
be parallel and the sheaves aligned. Refer to Motor Appli-
cation Data Section for sheave and belt data.

Coupled Drive

IMPORTANT — Flexible couplings must be used between
the motor shaft and the load shaft. Motor shaft and load
shaft must be aligned to values recommended for the specif-
ic coupling before coupling is connected.

Standard RPM 1ll motors Frames C210ATZ — C360ATZ
will operate successfully mounted on the floor, wall or ceil-
ing. and with the shaft at any angle from horizontal to
vertical. Special mountings, duty or thrust demands may
however require a different bearing system. Handhole
covers can be interchanged as necessary.

CAUTION: Vertical mount hand hole covers are re-
quired to provide protection to vertically mounted
Drip-Proof motors. Stock motors and other motors
designed for horizontal mounting can be adapted for
vertical mounting by ordering vertical mount hand
hole covers from Reliance Electric.

Motor C-Face is intended for mounting auxiliary equipment
such as pumps, gears, etc. When mounted horizontally,
these motors should be supported by the feet and not by
the C-Face. Installations requiring a horizontally mounted
motor without feet should use a D-tlange bracket.

WARNING

SURFACE TEMPERATURE OF MOTOR EN-
CLOSURE MAY REACH TEMPERATURES
WHICH CAN CAUSE DISCOMFORT OR IN-
JURY TO PERSONNEL ACCIDENTALLY
COMING INTO CONTACT WITH HOT SUR-
FACES. (WHEN INSTALLING, PROTECTION
SHOULD BE PROVIDED BY USER TO PRO-
TECT AGAINST ACCIDENTAL CONTACT
WITH HOT SURFACE).

DIRECTION OF ROTATION

Unless otherwise ordered, brush rigging is assembled for
NEMA standard direction of rotation, counter-clockwise
for motors and clockwise for generators facing the com-
mutator end. RPM [ll machines will operate in either direc-
tion of rotation without changing the angle of the brush
holders for normal field weakened speed ranges. Extended
field weakened speed range motors should have the direc-
tion of rotation specified. '

DRIVE

The RPM Il machines C210ATZ — C320ATZ are supplied
with a shaft suitable for a belt or coupled drive.

C360ATZ frame sizes will be supplied with a short shaft
for coupled drives unless specified for belt duty.

Proper alignment is a key step for long life of bearings,
shafts and belts, and minimum downtime. Misalignment
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can cause excessive vibration and damaging forces on shaft
and bearings. For direct coupled drives. flexible couplings
facilitate alignment. For belt drives. the driving and driven
tension must be adjusted as required for proper operation.
The belt sheave should be placed as close as possible to
the motor bracket.

WARNING
ALL BELTS, CHAINS, AND OTHER MOVING
PARTS MUST BE GUARDED TO PREVENT
INJURY TO PERSONNEL.

SHIPPING BLOCKS

Motors supplied with roller bearings at the drive end are
shipped with wooden blocking to prevent axial movement
of the shaft during shipment. Remove the blocking and
bolts securing it and discard. Make sure motor shafts turn
freely. If motor is to be reshipped, blocking of bearing
is required.

MOTOR APPLICATION DATA

MAXIMUM SAFE SPEED

The speeds given in Table [ are the maximum mechanically
safe operating speeds for frames with-standard construction.
These speeds must not be exceeded under any condition.
Motor control must hold the maximum speed under any
load condition including no-load within the maximum safe
speed. Drive systems whose design characteristics inhe-
rently prevent the D-C motor from exceeding the Motor
Maximum Safe Operating Speed must prevent the motor
from exceeding the Maximum Safe Speed if a single com-
ponent failure should occur.

WARNING

THE MACHINERY BUILDER IS RESPONSI-
BLE FOR INSURING THAT DRIVEN
MACHINERY AND ALL DRIVETRAIN
MECHANISMS NOT SUPPLIED BY RE-
LIANCE ELECTRIC AND PROCESS LINE MA-
TERIAL ARE CAPABLE OF SAFE OPERA-
TION AT THE MAXIMUM SPEEDS, AS
SHOWN IN TABLE 1. FAILURE TO DO SO
CAN RESULT IN DESTRUCTION OF
MECHANISM OR MATERIAL AND FLYING
FRAGMENTS, ENDANGERING OPERATING
PERSONNEL.

TABLE | — MAXIMUM SAFE SPEED

Maximum
Frame Safe Speed
Diameter rpm
C210ATZ 4500
C250ATZ 4500
C280ATZ 4000
C320ATZ 3600
C3B0ATZ 3000

With special construction maximum safe speed may differ from the
above values. In all cases, the maximum safe speed is indicated
on the motor nameplate.

NOTE: Normal operating speeds must be limited to those
listed on price pages in order to meet numeplate rating
and assure validity of warranty.

MINIMUM V-BELT SHEAVE DIAMETERS

APPLICATION OF PULLEYS, SHEAVES, SPROC-
KETS AND GEARS ON MOTOR SHAFTS

To avoid excessive bearing loads and shaft stresses, belts
should not be tightened more than necessary to transmit
the rated torque. The pre-tensioning of the V-belt drive
should be based on the total tightening force required to
transmit the horsepower divided by the number of belts.
This procedure avoids the excessive load caused by tighten-
ing individual belts to a prescribed level recommended by
belt manufacturers.

The value of *'d"" calculated in the formula on page 8
may indicate a minimum sheave diameter which is smaller
than is practicable to assemble on the motor shaft extension.

Shaft stresses and bearing and belt loads will be reduced
if shave diameters larger than the calculated minimum are
used. but the number of belts should be reduced accord-
ingly. '

The maximum V-belt velocity is 6500 feet per minute.

The calculated minimum pitch diameter of the V-belt
sheave is based on the following:

I. Belt service factor of approximately 1.6 with belts tight-
ened to the belt manufacturer’s recommendations.

. Speed reduction not exceeding 5:1.

Mounting of sheave on motor shaft in accordance with
MG1-1407.

Center-to-center distance between sheaves approxi-
mately equal to five times the pitch diameter of the
smaller sheave.
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The horsepower ratings for belt drives may be found in
ANSI Standard B5512 or in ‘“‘Specifications for Drives
Using Narrow Multiple V-Belts (3V, 5V and 8V Cross
Sections)’” published by Rubber Manufacturers Association
and Mechanical Power Transmission Association or in
Dodge Division Bulletin 30E.

Mounting

In general, the closer pulleys, sheaves, sprockets or gears
are mounted to the bearing on the motor shaft, the less
will be the load on the bearing. This will give greater assur-
ance of trouble-free service.

The center point of the belt, or system of V-belts, must
not be beyond the end of the motor shaft.

The inner edge of the sheave or pulley rim should not be
closer to the bearing than the shoulder on the shaft but
should be as close to this point as possible.

The outer edge of a chain sprocket or gear must not extend
beyond the end of the motor shaft.

Minimum Pitch Diameter for Drives Other Than V-
Belt

To obtain the minimum pitch diameters for flat belt, timing-
belt, chain and gear drives, apply the multiplier given in
Table II to the minimum sheave diameter calculated for
V-belt drives.

SHAFT EXTENSION AND METHOD OF DRIVE

RPM Il frames C210ATZ — C320ATZ are supplied with
a shaft and bearing system suitable for either coupled or
belted drives.

C360ATZ frame sizes are supplied with a larger shaft when
belted drives are specified. '

TABLE Il — MULTIPLIERS FOR DRIVES OTHER

THAN V-BELT
Drive Multiplier
Flat Belt (See Note 1) 1.33
Timing Belt (See Note 2) 0.9
Chain Sprocket 0.7
Spur Gear 0.75
Helical Gear 0.85

NOTE 1: The above multiplier is intended for use with conventional
single-ply flat belts. When other than single-ply flat belts are used, the
use of a larger multiplier is recommended.

NOTE 2: Ir 1s often necessary to install belts with a snug fit. However,
tension should be no more than that necessary to avoid belt slap or tooth

Jumping.

PREFERRED V-BELT DRIVES — SHEAVE CENTER-
LINE IS TOWARD MOTOR FROM END OF SHAFT.

> Vv |
Minimum pitch diameters of . X
sheaves must not be smaller i

than the values calculated by
the following formula where __ _ =
the sheave centerline is to-
ward the motor from the end
of the shaft.

h kw
dinchcs = -i?.% (A - BX); dmi]!imetcrs = E (C - DX)

where:

d = minimum pitch diameter of V-belt sheave in
inches or millimeters.

hp = rated horsepower at base speed.
kw = rated kilowatts at base speed.

x = axial distance of the sheave centerline from the
end of the shaft in inches or millimeters. The
distance is measured from the end of the shaft
(x is negative if centerline is beyond the end
of the shaft and positive if toward the motor).
The formula should not be used for negative
values of x greater than one half of the V di-
mension of the shaft extension.

A, B,
C and D = constants from Table III corresponding to the
base speed of the motor.

SHAFT LOADS — AXIAL AND RADIAL

RPM Ill D-C motors are suitable for limited shaft loads
as shown in Tables IV and V. Recommended maximum
thrust loads depend on the mounting position. either hori-
zontal or vertical. For recommendations for loads in excess
of those shown, refer to the local Reliance Electric office.
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TABLE Ill — CONSTANTS FOR CALCULATING THE MINIMUM SHEAVE
DIAMETERS FOR V-BELT DRIVES

e BASE RPM
Frame Dim. | Constant 850 1150 1750 2500
A 40.6 30.0 19.77 14.63
inghes e B 7.26 5.43 3.56 2.08
Garnala c 1384 1022 674 499
milimeters: | P89 D 9.73 7.28 477 2.80
A 23.33 18.25 12.67 9.47
nshes e B 3.58 2.3 117 57
Catnle C 795 622 432 323
millimeters 101.6 D 2.80 3.08 157 76
A 20.28 16.17 1.2 8.32
inches Al B 2.94 1.75 84 43
Grennte c 691 | 551 382 | 284
millimeters 114.3 D 3.94 235 113 58
A 18.47 14.25 9.97 =
liiches 500 B 2.00 1.24 59 —
£320a1Z c 630 486 340 =
millimeters 127.0 D 268 166 79 e
A 10.42 8.08 5.89 i
inches 6.25 B8 26 o5 13 oy
CGHeATS c 355 275 201 =
millimeters 158.8 ) 62 34 17 i

TABLE IV — AXIAL THRUST CAPACITY IN POUNDS/KILOGRAMS

Horizontal Mounting Vertical Mounting (1)

Frame 2500rpm | 1750rpm | 1150 rpm 850 rpm 2500 rpm 1750 rpm 1150 rpm i 850 rpm
pounds 480 560 680 778 508 =105 | 593 =105 | 710 =105 | B11 =105

CRI0ATS kilograms 218 254 308 353 230 = 48 269 = 48 322 = 48 368 = 48
pounds 509 600 722 828 541 =125 | 629 =125 | 755 =125 | 865 =125

T kilograms 231 272 327 376 245 = 57 285 =57 342 = 57 392 = 57
pounds 590 700 850 975 644 =200 | 754 =200 | 905 =200 |1038 =200

ki kilograms 268 318 386 442 292 =91 342 = 91 411 = 91 471 = 91
pounds 705 835 1020 1170 770 =335 | 905=335 |1095 =335 |1250 = 335
Gebalz kilograms 320 379 463 531 349 =152 | 411 =152 | 497 = 152 | 567 = 152
pounds 875 1075 1350 1525 830 = 500 |1020 = 500 1300 = 500 | 1475 = 500
il kilograms 397 488 612 692 376 = 227 | 463 = 227 | 590 =227 | 669 = 227

(1) Thrust capacity for vertical mounting includes a constant whose value is plus or minus depending on the direction of the thrust load. The constant is plus for thrust ioads acting
upward against the force of gravity and minus for loads acting downward with gravity.

TABLE V — RADIAL LOAD CAPACITY (1) CAUTION: The use of these radial load capacities requires

Radial Load Capacities the accurate calculation ot the radial load for the application.
. Radial loads for gears, sprockets, and flywheel are usually

atthe End ot the Shaftin Lbs. 1) accurately determined but the radial loads due to V-belt drives
Frame 2500rpm | 1750rpm | 1150rpm 850 rpm are subject to miscalculations because they do not include all
C210ATZ 875 875 875 875 of the pre-tension load (belt tightening). The calculations of
the radial load for a V-belt drive must include the pre-tension

C250ATZ 1375 1525 - 1525 1525 for transmitting the horsepower. pre-tension tor centrifugal
C2B0ATZ 1550 1755 1755 1755 force on the belts. pre-tension for high start torques. rapid
C320ATZ 1685 1900 1900 2000 acceleration or deceleration, pre-tension tor drives with short

- arc-of-contact between the V-belt and sheave. and low coeffti-

cient of friction between beit and sheave caused by moisture.
oil or dust.
Data for motors with roller bearings at the drive end (back
end). Motors with ball bearings at the drive end are for coupled
duty only.

UC360ATZ2) 2550 2875 3300 3310

=]
-




OPERATION

BALANCE

Motors are dynamically balanced to commercial limits un-
less ordered differently. Balance is done with a full length
12 height shaft key. A full shaft key is shipped with motor.
Sheave or coupling should be balanced with a 2 height
shaft key.

STD. DYNAMIC BALANCE LIMITS

Highest Rated Speed, rpm Max. Amplitude in Inches
3,000 — 4,000 0.0010
1,500 — 2,999 0.0015
1,000 — 1,499 0.0020
Up to 999 0.0025
SERIES WOUND MOTORS
WARNING

SERIES WOUND MOTORS MUST BE SOL-
IDLY CONNECTED TO THE DRIVEN
MACHINE AND NEVER OPERATED WITH-
OUT LOAD TO AVOID POSSIBLE DESTRUC-
TIVE HIGH SPEEDS.

MOTOR START-UP

WARNING
BEFORE INITIAL START-UP OR WHEN
STARTING MOTOR AT ANYTIME, OBSERVE
THE FOLLOWING PRECAUTIONS.

1. REMOVE ALL UNUSED SHAFT KEYS AND
LOOSE ROTATING PARTS TO PREVENT
THEM FROM FLYING OFF. REPLACE
COVERS AND PROTECTIVE DEVICES.

5. MAKE CERTAIN THAT ALL SEPARATELY
EXCITED FIELDS ARE EXCITED AT
THEIR RATED VOLTAGE AND THAT REL-
ATIVE POLARITIES OF ALL FIELDS ARE
CORRECT. REFER TO CHECKING RELA-
TIVE POLARITY OF D-C MOTOR FIELDS.

3. WHEN MOTOR OR GENERATOR IS SUP-
PLIED AS PART OF DRIVE SYSTEM,
REFER TO THE DRIVE SYSTEM IN-
STRUCTION MANUAL FOR OPERATING
INSTRUCTIONS. TACHOMETER FEED-
BACK MUST BE PROPERLY CONNECTED
FOR CLOSED LOOP OPERATION. RE-
VERSE POLARITIES OR BROKEN CON-
NECTIONS CAN CAUSE DANGEROUS
OVERSPEEDS.

MAXIMUM SAFE MECHANICAL OPERATING

SPEEDS ARE SHOWN IN TABLE I, PAGE 7,

MAXIMUM SAFE SPEEDS. MOTOR CONTROL
MUST PREVENT MOTOR SPEEDS FROM EX-
CEEDING THESE VALUES.

In addition to observing the above precautions, the follow-
ing items must be checked before starting and during opera-
tion.

1. The armature should rotate freely and be clear of any
obstructions.

2. The brushes should move easily in their holders and
should make proper contact on the commutator.

3. The interior of the motor should be clean and dry.
4, Connections should be tight.
5. The driven machine should be unloaded if possible.

When starting, small sparks may appear on the commutator
due to particles of dirt. Other than this, there should be
little. if any, sparking at the brushes.

IMPORTANT — Machines designed for cooling by a
separate source of forced ventilation must not be oper-
ated without the air supply. Be sure blower is running
in proper direction.

While operating the motor, observe the performance. It
should run smoothly with little noise. The bearings should
not overheat and should reach a leveling of temperature.
Any undue noise, overheating, sparking or erratic perfor-
mance should be investigated and necessary corrective ac-
tion taken immediately to prevent serious damage. Before
attempting any repairs, please contact the local Reliance
Electric Sales/Service office.

All RPM 11l motors are lubricated before shipment and will
operate for a long period before regreasing is required. The
period will vary depending on environmental and service
conditions. Refer to Maintenance Section.

WARNING

SURFACE TEMPERATURE OF MOTOR EN-
CLOSURE MAY REACH TEMPERATURES
WHICH CAN CAUSE DISCOMFORT OR IN-
JURY TO PERSONNEL ACCIDENTALLY
COMING INTO CONTACT WITH HOT SUR-
FACES. (WHEN INSTALLING, PROTECTION
SHOULD BE PROVIDED BY USER TO PRO-
TECT AGAINST ACCIDENTAL CONTACT
WITH HOT SURFACE).




OPERATION (Continued)

D-C MOTOR FIELD HEATING

CAUTION: Motors designed for forced ventilation
as standard must have cooling air when fields are
excited at rated voltage. Installations having the air
supply interrupted when the motor is not operating
must have tield disconnected or field voltage reduced
to 67% rated by means of field economizing resistor
and relay.

Standard continuous duty DPG, TEFC and TENV
stabilized shunt wound RPM Ill D-C motors have continu-
ous duty fields capable of continuous excitation at standstill
(armature circuit not energized) under normal industrial
conditions.

Standard continuous duty self-ventilated motors are suitable
for rated load at rated speed operation at field voltages
up to 110% of rated value. However, motor temperature
will exceed the normal class F rise with resulting reduction
in insulation life if operated below approximately 90% of
base speed at rated voltage for prolonged periods. Refer
to Reliance Electric for torque derating curves for motors
operated continuously below base speeds.

CHECKING RELATIVE POLARITY OF D-C
MOTOR FIELDS

Motor speed is unstable if speed increases due to an in-
crease in load current. As a result of instability, motor
speed may hunt or overspeed. These are unsatisfactory,
possibly dangeroizs. drive conditions.

One of the possible causes of unstable performance of shunt
_ wound D-C motors is incorrect series field polarity relative
to the shunt field due to improper connection. Relative po-
larity of the shunt and series fields can be checked as fol-
lows:

1. Connect a low scale (3 volts) D-C voltmeter across the
shunt field terminals (F1, F2) with F1 connected to the
positive (+) terminal of the meter. At least one of the
shunt field leads must be disconnected from the control-
ler.

[o%)

Use two flashlight batteries as a source of low voltage
(3 volts). Hold or connect the negative, bottom of the
battery to contact the S-2 series field terminal. Hold
one end of a wire conductor to the positive (+) center
terminal so that the other end of the wire can be used
to make and break contact with the S-1 series field ter-
minal.

The procedure is to watch the deflection of the voltmeter
needle when contact is made with S-1 and when contact
is broken.

4. When contact is made, the needle will first deflect in
either the up scale or down scale direction and then
return to zero. Deflection will be in the opposite direc-
tion when contact is broken.

. Relative polarities of the shunt and series fields are cor-
rect (ampere-turns are curmnulative) if the voltmeter nee-
dle deflects up scale when contact is made and down
scale when contact is broken.

Relative polarities of the shunt and series fields are in-
correct (ampere-turns are differential) if the voltmeter
needle deflects down scale when contact is made and
up scale when contact is broken.

Relative polarity can be incorrect because of an error in
the connections to the control or because the series fields
leads are improperly marked. In any case, the motor con-
nections must be changed so that relative polarity is correct.

If only one series field terminal is available at the control-
ler, use it and the available armature terminal for the test.
For example, use S-2 and A-1 if S-1 and A-2 are connected
together at the motor and not brought to the controller.



MAINTENANCE
INSPECTIONS

Regular inspection at intervals dependent upon service con-
ditions is the best insurance against costly maintenance and
breakdown. Experience is the best guide. Record inspection
results and maintenance action required or performed.

WARNING

INTERNAL PARTS OF THIS MOTOR MAY BE
AT LINE POTENTIAL EVEN WHEN IT IS NOT
ROTATING. BEFORE PERFORMING ANY
MAINTENANCE WHICH COULD RESULT IN
CONTACTING ANY INTERNAL PART, BE
SURE TO DISCONNECT ALL POWER FROM
THE MOTOR.

e MOTORS USING RECTIFIED POWER
UNITS, DISCONNECT ALL A-C LINE CON-
NECTIONS.

e MOTORS USING ROTATING POWER
UNITS, DISCONNECT ALL D-C LINE CON-
NECTIONS.

CLEANLINESS

Keep the interior parts of machines clean and dry. Remove
dust, dirt, corrosion, grease, oil and moisture. If used, ven-
tilating air filters must be kept clean or replaced to insure
full volume of cooling air.

WARNING

WARNING
SURFACE TEMPERATURE OF MOTOR EN-
CLOSURE MAY REACH TEMPERATURES
WHICH CAN CAUSE DISCOMFORT OR IN-
JURY TO PERSONNEL ACCIDENTALLY

HIGH VOLTAGE AND ROTATING MACHIN-
ERY CAN CAUSE SERIOUS OR FATAL IN-
JURY. VENTILATING AIR FILTERS SHOULD
NOT BE CLEANED OR REPLACED WHILE
MACHINE OR AUXILIARY A-C BLOWER

MOTOR IS ENERGIZED OR ROTATING.

COMING INTO CONTACT WITH HOT SUR-
FACES. (WHEN INSTALLING, PROTECTION
SHOULD BE PROVIDED BY USER TO PRO-
TECT AGAINST ACCIDENTAL CONTACT
WITH HOT SURFACE). -

TABLE Vil

Amount of grease to be added to RPM Il motors. See Table IX for relubrication interval.
Use Chevron SRI-2 or equivalent grease unless motor nameplate specifies special grease.

Coupled Duty : Beilted or Tandem Duty
Volume Weight Volume Weight
Cubic Cubic Cubic Cubic
Frame Size Inches Centimeter Qunces Grams inches Centimeter Ounces Grams
C210ATZ — C280ATZ 1.0 16 5 14 1.0 16 5 14
C320ATZ — C360ATZ 2.0 32 1.0 28 2.0 32 1.0 28

TABLE Viil — SERVICE CONDITION

Determine service condition on the basis of the most severe operating parameter; that is temperature, bearing load, atmosphere,

or operating hours per day.
Service Operating
Condition Ambient Temperature Bearing Load Atmosphere Hrs. Per Day
Standard —18°C 10 40°C Steady Clean 8
(O°F to 104°F) ‘
Severe -30°C to 50°C Medium Shock, Vibration Medium Dirt, Bto24
(-22°F to 122°F) (less than .2 in/sec) Abrasives, Corrosion
l1)
Extreme (2) —54°C to 65°C Heavy Shock, Vibration - Heavy Dirt, 8to 24
(—65°F to 149°F) (more than .44 in/sec) Abrasives, Corrosion
(1)

{1) Motors must be specially designed for operat
(2) "EXTREME" service conditions are rare in a

ion in ambients outside the range of — 30°C to 40°C (- 22°F to 104°F).
ctual practica. Corresponding lubrication cycles should therefore be applied with caution. In addition, it is advisable to check with Reliance

Electric Co. (Cleveland Service Department) for related special instructions.

.




TABLE IX — RELUBRICATION PERIODS FOR RPM il MOTORS — FRAMES C210ATZ — C360ATZ

Refer to Table Vil for definition of service conditions.

Maximum Normal Relubrication Interval in Months (2)

Operating Speed rpm (1) Frame Standard Service Severe Service Extreme Service

3450 and higher All 9 4 1

C210ATZ thru C250ATZ 24 9 3

2600 31D C280ATZ thru C360ATZ 9 3 1

C210ATZ thru C320ATZ 36 12 3

1700 thru 2399 C360ATZ 18 6 2

UC360ATZ 9 3 1

C210ATZ thru C320ATZ 36 24 8

800 thru 1699 C360ATZ 36 12 3

UC360ATZ 18 6 1

C210ATZ thru C320ATZ 48 36 12

500 thru 799 C360ATZ 36 24 8

UC360ATZ 18 12 4

: C210ATZ thru C360ATZ 48 36 12

499 and lower UC360ATZ 24 18 6

(1) Maximum speed occupying more than 30% of operating time.
(2) For Tandem drives increase frequency of lubrication by multiplying values by 8.

LUBRICATION — FRAMES C210ATZ —

C360ATZ

RPM |l machines are designed with the exclusive Reliance
Electric Positive Lubrication System PLS® which routes
new grease directly into the bearing. The relubrication
periods shown in Table IX are offered as a guide for varying
service conditions, speeds, bearing types and operating
hours.

NOTE: Certain special motors may have a lubrication in-
struction plate permanently attached. These specific lubri-
cating instructions must be followed.

LUBRICATION PROCEDURE

|. Relubrication with the shaft stationary is recommended,
and a warm motor if possible.

WARNING
IF RELUBRICATION IS DONE WHILE
MOTOR IS RUNNING, STAY CLEAR OF
ROTATING PARTS. -

2. Locate the grease inlet at the top of the bearing hub,
clean the area and replace the '4-inch pipe plug with
a grease fitting if the motor is not equipped with grease
fitting.

3. Remove grease drain plug located opposite the grease
inlet.

4. Using a manual grease gun, pump in the recommended
grease in the amount shown in Table VII. This
amount of grease will provide an ample supply of lubri-

cant between lubrication periods as determined from
Table IX for the service condition listed in Table VIII.

Use Chevron SRI-2 grease or equivalent unless motor
nameplate specifies special grease. Use only clean, fresh
grease from clean containers and handle so as to keep
it clean.

In general, mixing of greases is not recommended.
However, if an incompatible grease is used, the lube
system must be repacked completely with the new
grease.

5. Wipe away any excess grease at the grease drain or
relief and replace drain plugs.

REPACKING BEARINGS OR GREASING NEW
BEARINGS

When existing bearings have been completely cleaned of
old grease or when bearings are replaced, use this procedure
for packing the bearing.

1. Apply one bead of grease all around inboard side of
bearing between bearing and inner cap making sure that
grease adheres to balls or rollers.

2. Apply one bead of grease all around outboard side of
bearing, making sure grease adheres to balls or rollers.

3. Completely fill grease inlet and outlet passage  holes
with grease.

4. Fill outboard bearing cavity 60% to 90% full of grease,

5. If possible, rotate shaft of assembled machine at least
three revolutions by hand to distribute grease within
bearings before starting motor.

I



MAINTENANCE (Continued)

BEARINGS
RPM 11l designs provide a mounting for anti-friction bear-
ings to give:

l. Maximum protection to windings and interior of
machine by preventing grease leakage from bearing
housing.

2. Maximum protection to bearings against excess lubri-
cant, insufficient lubricant, dirt and moisture.

Various types of anti-friction bearings are used in the wide
range of RPM IIl frames as needed to meet specific load.
speed and service requirements.

Most commonly used bearings are:

|. Single row. open ball bearings for coupled and belted
duty for frames C210ATZ thru C320ATZ.

(B

. Single row. open ball bearings for coupled duty for
frames C360ATZ.

3. Cylindrical roller bearings at drive end for belted duty
frames UC360ATZ.

Frequent bearing checks are recommended. If temperatures
become excessive, investigate immediately for the cause.
Total bearing temperatures should not exceed 90°C
(194°F). Causes for high bearing temperature are:

|. Contaminated grease.

[R%]

Insufficient grease or excessive amount.

Incorrect grease.

o

Excessive load or thrust due to misalignment or motor
overload.

wn

Loose bearings.
6. Bearing failure.

7. Excessive ambient temperature.

-Replacement bearings should be ordered from Reliance
Electric in order to obtain the same carefully selected bear-
ing as the original. RPM Il frame bearings should never
be exposed by disassembly of the motor unless absolutely
necessary for inspection or replacement of the bearing or
maintenance in other parts of the machine. Protect good
bearings from dirt and contamination at all times. Most
bearing failures are caused by dirt.

The open ball bearings for the RPM Il motors frame
C210ATZ thru C320ATZ are the same regardless of
whether application is coupled or belted. Belted duty for
frame UC360ATZ requires the use of roller bearings.
Coupled duty uses ball bearings.

BRUSHES

Brush pressure is correctly established at the factory and
maintained at the correct value throughout the life of the
brush by means of a constant pressure design. Brushes and
brush-holders should be clean so that the brushes are free
to move in the holders. Replace brushes with new brushes
of the same grade before wear permits the rivet or tamped
pigtail to score the commutator. It is best to change out
complete set.

Change brushes with the following procedure:

|. Remove hand hole covers from each side of the com-
mutator end bracket.

2. Loosen four (4) hex head cap bolts which hold the rocker
ring assembly to the bracket. (Figure 1)

3. Brushes are removed from the holder by lifting the brush
finger and removing the hex head cap bolt which secures
the brush lead to the holder. New brushes are installed
by following the reverse procedure.

4. Rotate the rocker ring by hand 90° to replace brushes
located in 12 and 6 o’clock position.

5. Return rocker to orignial position and change brushes in
the 3 and 9 o’clock position.

6. Re-align the neutral setting mark on the rocker ring in
line with the mark on the bracket boss.

7. Tighten the four hex head cap bolts which hold the rocker
ring to the bracket.

8. Fit the face of new brushes to the contour of the com-
mutator with sandpaper only, no emery abrasive. Keep

FIGURE 1 — Loosen four (4) bolts to allow rocker
to rotate.



brush lead (pigtail) connections tight. Replacement
brushes should have sleeved pigtails.

9. Install the hand hole covers to each side of the com-
mutator bracket.
WARNING
HIGH VOLTAGE AND ROTATING MACHIN-
ERY CAN CAUSE SERIOUS OR FATAL IN-
JURY. BRUSHES SHOULD NOT BE
TOUCHED OR REPLACED WHILE MACHINE
IS ENERGIZED OR ROTATING.
COMMUTATOR

A commutator in good condition is clean and smooth with
a medium polish and a light brown color. Keep clean by
“occasionally wiping with a canvas pad. Use no lubricant
oremery abrasive. If a commutator becomes rough. it needs
to be resurfaced. Roughness can be easily detected with
the machine running by resting a pencil-like rod of insulat-

ing material (dry wood) on one of the brushes. In mild
cases, a commutator dressing stone can be used. Very
rough or out of round commutators require turning in a
lathe. In every case, maintain concentricity and remove
the minimum material required for proper cleanup. Under-
cut the mica approximately “is" and polish. Adjust brush
holders for approximately ¥32” clearance to commutator.

The finished diameter and the minimum diameter of the
commutator for the various frames sizes are as follows:

New Diameter Minimum Diameter
Frame Inches | Millimeters | Inches | Millimeters
C210ATZ 5.03 127.8 4,59 116.6
C250ATZ 5.78 146.8 5.34 135.6
C280ATZ 6.53 165.9 6.09 154.7
C320ATZ 7.53 191.3 7.09 180.1
C360ATZ 8.70 221.0 8.26 209.8

= [BEs

The commutator should be replaced if the final diameter
would have to be turned down to a value less than minimum
limits. -



MAINTENANCE (Continued)

TABLE X — COMMUTATION PROBLEM QUICK CHECK CHART

Symptom

Identified By

Possible Cause

1. Excessive sparking at motor or
generator commutator.

Sparking

—

. Dirty or corroded commutator due to dirt, ambient

contaminants, oil or oil mist, etc.

2. Brushes incorrectly seated.
3. High or feather-edged mica.
4. Faulty machine adjustment.
5. Interpoles failed or improperly adjusted.
6. Loss of brush spring tension.
7. Brushes sticking in brush holder.
8. Unit overload.
9. Defective commutator or armature.
10. Unequal spacing of holders around commutator.
2. High commutator bars produce Generaily associated with sparking 1. Loose commutator.
a rough commutator. and noisy operation of the brushes
on the commutator.
3. Low commutator bars produce | Generally associated with sparking 1. Loose commutator.
rough commutator. and noisy operation of the brushes 2. High mica.
on the commutator. 3. Open or high resistance connection at commutater
4. Streaking at threading of Rough commutator with associated 1. Low average current density in brushes due to
commutator surface. sparking. Fine lines in brush light machine loading.
track. 2. Contaminated atmosphere
3. Oil on commutator or oil mist in air.
4 Humidity too low.
5. Lack of film forming properties in brush.
) 6. Brush too abrasive.
5. Bar etching or burning. Rough commutator with associated 1. High mica.
sparking and eventual flashover. 2. Operation of machine with brushes off neutral.
3. Commutator dirty.
4. Incorrect spring tension.
5. Machine overload or rapid load change such as
plugging.
6. Bar marking at pole-pitch 1. Two bars marking 180° apart on | 1. Shorted commutator bars or coils.
spacing. 4-pole machine at start. 2. Open armature or field circuit.
2. Three bars marking 120° apart 3. Unegual air gap.
on 6-pole machine at start. 4. Cyclic disturbance either electrical or mechanical.
3. As pitch bar marking progresses,
it will eventually show at all bars
on the machine.
4. Associated sparking ang even-
tual flashover.
7. Bar marking at slot-ptich Sparking and marking of one or more | 1. Unequal compensation of armature coils. The
spacing. bars at equal spacing around energy unbalance is reflected into the last coil in
commutator according to bar- the slot to undergo commutation, and will result in
per-slot ratio with eventual a spark at the brush.
flashover.
8. Rapid commutator or brush Bright commutator surface. 1. Abrasive materal under brush
wear. 2. Too abrasive a brush.
3. Low average brush current density due to light
machine loading.
4. Contaminated atmasphere.
5. Humidity too low.
6. Incorrect brush tension.

WHEN MOTOR
INTERNAL PART:

RECTIFIED POWER UNIT — DISCONNECT Al:l. A-C LINE CONNECTIONS.
ROTATING POWER UNIT — DISCONNECT ALL D-C LINE AND FIELD
CONNECTIONS. '

WARNING

INTERNAL PARTS OF THIS MOTOR MAY BE.AT LINE VOLTAGE EVEN
IS NOT ROTATING. BEFORE CONTACTING ANY

-16—




MAINTENANCE (Continued)

COMMUTATION

Intermittent sparking due to overloads or slight visible
sparking does not necessarily indicate poor commutation.
Poor commutation exists when there is excessive sparking
requiring abnormal maintenance. Every case of excessive
sparking should be investigated to determine the cause and
correct it. The chart in Table X may help in analyzing com-
mutation problems. (Refer to page 16.) D-C motors and
generators are brushed for full load current. If unit or units
are consistently operated at less than '/: rated load a con-
dition known as threading will result.

WINDINGS

For long life, keep windings clean and dry. Dirt or dust
can be removed by wiping them with clean cloth, by blow-
ing with clean, dry, low pressure air or by vacuum cleaner.
Qil or grease can be removed with a cloth moistened with
mineral solvent. Be sure not to get any solvent on the com-
mutator.

WARNING
SINCE MINERAL SOLVENTS ARE FLAMMA-
BLE AND MODERATELY TOXIC, PRECAU-
TIONS MUST BE OBSERVED IN USING AND
HANDLING. THESE PRECAUTIONS IN-
CLUDE:

1. USE IN WELL-VENTILATED AREA.

2. AVOID CONTACT WITH SKIN.

3. OBSERVE PROPER HANDLING PRAC-
TICES TO PREVENT FIRE OR EXPLO-
SION.

FILTERS — CLEANING

When supplied, filters on motors must be kept clean to
insure proper air flow and cooling of the D-C motor.

The standard filter is a six-layer woven-steel fabric. The
following procedure should be used to clean these filters:

1. For light accumulations of dust, use compressed air to
clean.

2. For moderate accumulations, water may be used.

3. For heavy accumulations of dirt and grease, clean the
filter using water and detergent.

4. Always completely dry filter after cleaning with water.

5. After heavy cleaning, spray with a very light coat of
protective oil to protect against possible loss of plating.

WARNING
DO NOT USE FLAMMABLE SOLVENTS TO
CLEAN FILTERS.

CAUTION: Standard washable filters may not be
suitable for motors operating in atmospheres with
heavy concentrations of oil mist. Oil mist may be
drawn into the motor and cause damage to the com-
mutator and windings. Refer to Reliance Electric for
motors operating in heavy oil mist atmospheres.

BRAKES

Motor mounted brake, when supplied, must be adjusted
and maintained in accordance with the instructions for the
specific brake. Refer to separate instructions supplied with
the motor or to Reliance Electric.

DISASSEMBLY AND REASSEMBLY INSTRUCTIONS

DISASSEMBLY AND REASSEMBLY
INSTRUCTIONS

The RPM lll design incorporates many new techniques
which are described in this section. It is recommended that
these differences be understood thoroughly before any dis-
assembly work is done to avoid any possible damage or
harm to either machine and/or maintenance personnel.

AIR GAP AND SHIMMING
(Frames C210ATZ — C360ATZ)

MAIN POLE

Steel or brass shims, when used, are placed between
pole and frame. If for any reason the shims are removed
they must be replaced under the same poles. Main pole
bolts are steel SAE Grade 5 (120,000 psi).

INTERPOLES

Interpoles are an integral part of the frame and do not
require nor are they capable of shimming.

i



DISASSEMBLY AND REASSEMBLY INSTRUCTIONS (Continued)

AXIAL FLOAT

RPM Il motors have a wavey spring washer between the
drive end bracket and bearing. The commutator end bearing
is positioned axially by a float restricting inner cap. Axial
float (including bearing internal clearance) should be within
the limits listed on the chart below.

AXIAL FLOAT — IN./MIN.
Maximum Minimum
Frame Size In. mm. In. mm.
C210ATZ thru C360ATZ 051 1.29 013 .33

ANTI-FRICTION BEARING ASSEMBLIES

The bearings are positioned and secured in a machined cav-
ity in the end brackets. Open type ball bearings are used
for direct coupled and belt drive applications for frames
C210ATZ thru C320ATZ and are protected by inner caps
at both ends.

Frame UC360ATZ employs a cylindrical roller bearing on
the drive end for belt drives, and a ball bearing for coupled
service.

C210ATZ Commutator and brush rigging.

BEARING REPLACEMENT

Remove bearing by means of bearing puller. Clean bearing
housing and bearing seat prior to assembly of bearing. Place
new bearing in a bake oven for 2 hour @ 250°F. Place
bearing onto shaft and push home to bearing shoulder and
hold it in place for a minimum of 30 seconds.

After bearing has cooled down for about | minute add 2
cu. in. of fresh grease into back of bearing. Once motor
becomes assembled grease per instructions found herein.

e

CONDUIT BOXES

C210ATZ — C360ATZ — Conduit box is located
on the frame at the commutator end.

BRUSH RIGGING AND BRUSH HOLDERS

The brush holders in all RPM Il motors are of constant
pressure design and do not require nor are capable of adjust-
ment over the life of the brushes.

BRACKET RE-ASSEMBLY

To obtain proper planity between the integral mounting feet
on the front and back end brackets. a smooth level surface
should be used to align the brackets when they are assem-
bled to the frame.

_ 18-



TOTAL
MAINTENANCE
PROGRAMS

Reliance Electric can provide a wide range of maintenance
programs to help you reduce downtime, improve productiv-
ity and increase profits. Capabilities include:

@ Electrical and Mechanical Start-Up Service

@ Electrical Preventive Maintenance

@ Mechanical Preventive Maintenance
® Vibration Analysis

® Mobile Van Repair Service

@ Balancing and Alignment Service

@ Maintenance Schools

@ 24-Hour Technical Support

@ Modemization Service

For more information contact your local Reliance Electric
Sales Office or write:

Reliance Electric Company
Technical Services

24701 Euclid Avenue
Cleveland, Ohio 44117

RENEWAL PARTS

An adequate stock of factory-made renewal parts is an in-
tegral part of a sound maintenance program to protect
against costly downtime. As a general guide, the following
list of spare parts is recommended as minimum protection
for one to four duplicate units in operation.

Part Recommended Stock Quantity
Brushes .................. 1 Set
Bearings ................. - . 1 Set
Brush holders .............. Y2 Set
Field Coils ................ 1 Set
Armature Coils ............. 1 Set
Interpole Coils  ............. 1 Set

For large numbers of identical units and for critical applica-
tions, it is desirable to stock complete spare armatures or
motors. Peak performance of motors and generators require
genuine Reliance replacement parts including brushes and
bearings. Brushes must have sleeved pigtails.

Parts can be obtained from your nearest Reliance parts dis-
tributor, or directly from the Reliance Electric factory.
When ordering parts for which a part number is not avail-
able, give complete description of part and purchase order
number, serial number, model number, etc., of the equip-
ment on which the part is used.

A detailed parts list, which gives Reliance Electric recom-
mendations for spare parts that should be stocked for your
equipment, can be ordered from:

1. Nearest Reliance Electric Sales Office
2. Nearest Reliance Electric Distributor
3. Reliance Electric Renewal Parts, Cleveland, Ohio

Be sure to include complete nameplate data — purchase
order number, serial number, model number, rating, etc.
— for your equipment when ordering the spare parts list.

Detailed information on renewal parts including recommen-
dations on spare parts for various numbers of motors in
operation is contained in NEMA Standards Publication No.
RP1-1981 Renewal Parts for Motors and Generators (Per-
formance, Selection and Maintenance). Copies are avail-
able from NEMA, 2101 L Street, N.-W., Washington, D.C.
20037.

ADDITIONAL LITERATURE

Additional literature covering D-C machines can be ob-
tained from the Reliance Service Department tpon request
through your nearest Reliance Electric Sales Office.

= [0



PARTS IDENTIFICATION — C210ATZ — C360ATZ
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1 | OuterCover FE 13 | Field Coil with Pole
2 | Grease Plug FE 14 | Armature Coil
3 | Ball Bearing FE 15 | Winding Support
4 | Bearing Cap FE 16 | Inner Fan
5 | Rocker 17 | Bracket BE
6 | Bracket FE 18 | Bearing Cap BE
7 | Brush 19 | Ball Bearing BE
8 | BrushHolder 20 | Grease Plug BE
9 | Commutator 21 | ShaftKey
10 | Field Coil with Pole 22 | Shaft
11 | Armature Core 23 | Conduit Box
12 | Frame
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. RBELIANCE o LEEET L e, T y
ELECTRICEO | AND CERTIFICAT

=T CUSTOMER ORDER NO. _ DATE REQ. NO.|5.0. NO. -
PO 52386 10/16/87 , ":Ajrgg;::ig::
PENNWALT CORP 00VARO3414 Ot
SOID | 955 MEARNS RD
) WARMINSTER PA 168974 DATA PROVIDED WITH THIS TRANSMITTAL AND CERTIEICATION 1S:
E [ FOR CUSTOMER APPROVAL BY DATE:
Return of opproval prints by the above date is required 1o ossure scheduled
shipment, delay in return and/or revision of approv rints may require
SAME AS “SOLD TO** UNLESS SHOWN shi[p}men: resch:dul:’nelvrn a:pruved D/s flo [:I'::; :,c:u'zce, e
PENNWALT CORP [0 FINAL APPROVED FOR CONSTRUCTION OR INSTALLATION.
swp | 955 MEARNS RD {1 PRELIMINARY. ENGINEERING 15 COMPLETED.
T0: | WAPMINSTER PA 18974 (] REVISED, SUPERSEDES DATA PREVIOUSLY ISSUED.
' 00 SEE REMARKS.
DATA | TRANSMITTAL AND CERTIFICATION ISSUED BY: YN Celbui  pate I 12.87 cxay CE\T™ oate (2,12
SOURCE| LARGE MOTOR PLANT
i01 RELIANCE ROAD
KINGS MOUNTAIN, HC 23086 DATE PRINTED: 12/08/&
TTEM USED FOR USERS PLANT MOTOR OR
MOTOR _ ) GEN. D/S: .
Gtz: a CEMTRIFUGE H0B9B86-55
Serg L FRAME E D00 HP [SERV. FA TYPE R.P.M. g /asox
315010Y 1.15|P 1800
PR/HZ /VOLTS-WINDING | DUTY ENCLOSURE AMB. /INSL. PWR. CODE | MOTOR OR
CONT TEFC-XT__ |40 /F / e
BEARINGS | MOUNTING & METHOD OF RAILS OR BASE | MODEL NUMBER REDUCER
DRIVE i OR j ; ;
roLL |P'F1 NEMA AURD/S:  416820-8
ROTAT FROM OPP. DR. END D-C FIELD EXCITATION DOUBLE SHAFT EXTEN. iRAKE c;n
X N .
cCcw X D75 54959, 211 (
RE- REDUCER STYLE | CLASS FRAME RATIO OUTPUT ASSEMBLY BLOWER MOTOR
DUCER RPM PH/HZ /VOLTS /HP
DATA .
BRAKE | BRAKE TYPE SIZE RATING DUTY 7.0.
DATA - FI/8
DATA | D-C MOTOR ARMATURE CURRENT: AMPS A-C MOTOR INFORMATION FOR
FOR | FIELD CHARACTERISTICS PER CURVE: SELECTION OF STARTER HEATERS:
CON- lF\F, = mAX. AMPS RPM| CODE LOCKED AmPs: _1 467
TROL 182
Fyi—Fa2, MAX. AMPS RPM| F.L. CURRENT: < AMPS.
Fy=—Fa, MAX. AMPS RPM
ADDITIONAL MOTOR OR GEN DATA: =
spc. [P HQSE_: 3 HERTZ: g0 VOILLTS: 979
sga':Lead Location (F1)
ta- |Frame Construction - Rigid
:ég!: WDG PROT BTY 3 DESCRIPTION THERMISTOR, POS TEMF
AND |Grease SRI-2
g‘;sf SPECIAL MARKS: -
AlPART NO. 16~AT-130-CEN
Hema Design - 3Special
SPECIAL. FEATURES:
CLASS R RISE~-CSA LABEL-RING TYPE LUESs-6 LEAD WYE DELTA
WRE LOAD AT MOTOR SHAFT 19,731 LB FTR-—WINDAGE & FRICTION

RE 1805572

* - (7) = 2" Pipe Tapped Hole
%% Cylindrical Roller Bearing

CONTER.

=65 HP—--DIR. ROTATION ARROW--WINDING THERMISTORS--PR.
SHIP HMODEL 135 CONTRUOL LOOSE

MOTOR ALWAYS STARTS ON WiE CONMN. & ACCEL TO FULL SPEED
REFORE TRANSITION 65 DEA @ 3 FT-RELY WID (2) 3/17/83
(1) 4/15,688



’DUTY MASTER ALTERNATING CURRENT MOTORS

SQUIRREL-CAGE INDUCTION

ENCLOSURE: TOTALLY ENCLOSED FAN ANTI-FRICTION BEARINGS
COOLED AND X/T LOW NOISE
MOUNTING: FOOT OVERSIZE CONDUIT BOX
FOR STRESS CONES

FRAME S5010Y THRU 50122

C
SV
FAN COVER 25 .00 — -
Q9 .
. n-f_\
6.00p= Ul3l ’
1 . u.T. W...:....L 20.25 {
- e
(o P50 el T 7.50
N 4
e il L)
6.00~+ .85
nD’ (g
! XAD l AR
8 S0= N-H b=

OINENSIONS RRE IN INCHES

o BACK END SHAFT AND KEY ul.
FRARE | oumy c 8 # |8 |0

1nax. ) (LBS.)
L] N-H u Y S0. | LCTH. %
— S0107 | BELTED 1800 | 79.00 | 37.75 {32.00 | S.00 | 8,25 11.18 | 11.00 | 3.750 | 10.75 875 | 8.00 | w200
50107 | COUPLED 1800 {75.00 [ 37,75 |32.00 | S.00 | 8.25| 7.18 | 7.00 | %.125 6.75 | 1.000 | 5.00 | w00
50105 | COUPLED 3600 | 75.00 |37.75 |32.00 | 5.00 | 8.25] ?.18 | 7.00 | 2.375 6.75 625 | 4.00 | w200
50127 | CouPLED 1800 | 83.00 |45.75 | %0.00 | 5.00 [12.25| 7.18 | 7.00 | %.125 6.75 | 1.000 | 5.00 | 400
11

HOTOR CONOUIT BOX *RA*
PAXIAUR FULL | T.ELF.C. | T.E.F.C.
LORD AMPERES X/T
201 4.0 CONDUIT| 4.0 N.P.T.
335 5.0 CONDUIT| 5.0 N.P.T,
600 _ |6.0 N.P.Y. | 6.0 N.P.T.
(1) SPECIAL DIMENSIONS ON THIS LINE. CONDUIT BOX CAN BE ROTATED 360° IN 90° STEPS. A/F BRGS..
(21 THIS DIMENSION VRRIES +.00 - .06 CONDUIT BOX LOCATED ON OPPOSITE SI0E WHEN F-2,H-1.H-4.4.S.
(3) THIS DINENSION VARIES -.000 -.001 H-7 OR C-1 NOUNTING 1S SPECIFIEQ.
(4] "AR” VARIES WITH ... AAPS. SEE TABLE.
IS] WRLL OR CBSTRUCTION RUST NOT ENCRORCH IF NOUNTING CLEARANCE DETAILS RRE REQUIRED.
ON RIR INLET SPRCE. CONSULT FRCTORY.
(61 27 N.P.T. FOR HINDING TEMPERATURE OETECTOR
LERDS. WAEN ORDERED. NAXIAUN PERMISSIBLE SHAFT RUNOUT (HHEN RERSURED AT En0
{71 3/u N.P.T. FOR BERRING TEMFERATURE DETECTOR OF STO. SHRFT EXTENSION 1S .003 T.1.R.
(EADS. WHEW ORDERED.
FRENE - TIPE- CERTIFIED FOR-
OROER- 11ER- WP - RPR- Pr- ne- voLTS
RELIANCE SALES ORDER- __ APPROVED BY- DRIE
RELIANCE o ] o . 608980-559
ELECTRIC & cn. sy _C.BLALOCK DMENSION
rer. oy _MW.L.SUBLER S HEET 155U
4 . € DRTE DECENBER 8. 1987
CLEVELAND. OHID U117 U.S.A. jorre - _12-6-87

C/R ENG. REF. S.0.sYAOO3414 ¢ 3415




ge; FRAME HP TYPE .PHHEARSTEZI ~ RPM VOLTS
YA-Q3414 ES5010Y 200 ) P 3/60 1789 575
awPS ooty | e, | SF | oesten | evte | ENCL-
182 CONT 40/F 1.15 Special J TEFC-XT
TEST . = WEST STATOR RES.@25°C
E/S ROTOR s.0. DATE OHMS (BETWEEN LINES)
611452-4-R 611413-10-TE — - .0161
PERFORMANCE
LOAD HP AMPERES S SGHER FAGTOR|| EEEIRTENGY
NO LOAD 0 55.6 1800 8.37 0
1/4 50.0 74 .1 1797 57 .2 88.5
2/4 100 106 1795 76.1 93.2
3/4 150 142 1792 83.9 94.6
4/4 200 182 1789 86.7 95.1
.514 250 225 1786 87.5 95.1

SPEED TORQUE

TORQUE TORQUE

RPM % FULL LOAD LB -FT. AMPERES
LOCKED ROTOR WYE CONNECTION _o 71 - 401 447
PULL UP WYE CONNECTION 0 77 401 446
BREAKDOWN WYE CONNECTION 1740 81 461 194

FULL LOAD DELTA CDNNECTION 1789 100 587 182

AMPERES SHOWN FOR 575. VOLT connNECTION. IF OTHER VOLTAGE CONNECTIONS ARE AVAILABLE, THE
AMPERES WILL VARY INVERSELY WITH THE RATED VOLTAGE

REMARKS . CALCULATED DATA AT DELTA CONNECTION EXCEPT AS NOTED.
 RELIANCE e o P'L’HOWER,;,.,: A-C MOTOR  vys4059.211
ELECTRICE] |&°iitw (EDOS 4 | PERFORMANCE o
CLEVELAND, OHIO 44117 U.S.AJ%E e DATA issue pate  11/21/87
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.. . A-CMOTOR
CONNECTION DIAGRAM
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T6 ®T4 TS [ ]
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T1 T2 3N T2
L1 L3 \_Ll
LINE
\_ J
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CUSTQMER ORDER NO. ' $5.0. NO.
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APRIL, 1986 INSTRUCTION MANUAL B-3628-9

INSTALLATION, OPERATION
AND MAINTENANCE OF

DUTY MASTER®
LARGE
A-C MOTORS

Frames E5000 thru E5800
Horizontal Mounting
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SECTION 1
GENERAL INFORMATION

INTRODUCTION
WARNING

HIGH VOLTAGE AND ROTATING PARTS CAN
CAUSE SERIOUS ORFATAL INJURY. THE USE OF
ELECTRIC MACHINERY, LIKE ALL OTHER UTILI-
ZATION OF CONCENTRATED POWER AND ROTAT-
ING EQUIPMENT, CAN BE HAZARDOUS. INSTAL-
LATION, OPERATION, AND MAINTENANCE OF

ELECTRIC MACHINERY SHOULD BE PERFORM-
ED BY QUALIFIED PERSONNEL. FAMILIARIZA-
TION WITHNEMA MG 2 SAFETY STANDARD FOR
CONSTRUCTION AND GUIDE FOR SELECTION,
INSTALLATION AND USE OF INTEGRAL HP
MOTORS AND GENERATORS, NATIONAL ELEC-
TRICAL CODE AND SOUND LOCAL PRACTICES
IS RECOMMENDED.

These instructions do not purport to cover all details or
variations in equipment nor to provide every possible contin-
gency or hazard to be met in connection with installation,
operation and maintenance. Should further information be
desired or should particular problems arise which are not
covered sufficiently for the purchasers purposes, the matter
should be referred to the Reliance Electric Company.

Reliance® Large Duty Master A-C Motors are designed and
built to unique systems standards to provide you with a drive
power system composed of matched components. Such a system
is capable of delivering the horsepower, torque, speed and
power efficiency characteristics that you need for your produc-
tion machinery.

This systems approach was used not only in the design of the
motor, but also in the state-of-the-art manufacturing used to
produce and test these rugged and dependable machines. And it
extends from the major assemblies such as rotors, stators, enclo-
sures and insulation (all systems in themselves), even to the
smallest component . . . carefully selected and mated for opti-
mum performance. The result is a product that is, indeed, more
than a motor . . . more like a system.

Reliance Large Duty Master A-C Motors are designed for
easy disassembly, reassembly, and inspection. They are avail-
able with a variety of enclosures such as:

® Drip-proof protected.

e NEMA I weather protected.
e NEMA II weather protected.
® Force ventilated.

e Reduced noise levels.

Although characteristics may vary from motor to motor, all
major components are essentially identical. In addition, there
are a number of available accessories:

Bearing temperature detectors
Winding temperature detectors -
Space heaters

Lightning arresters

Surge capacitors

Oil sump heaters

External oil pump systems (E5800)
Vibration monitors

Special conduit boxes

This manual contains the information and instructions that
you will need to get the most out of your Reliance Large Duty
Master A-C Motor. Please read it carefully and thoroughly
before unpacking and installing.

E5000-E5800

E5800

Figure 1

Large Duty Master A-C Motors




RECEIVING AND ACCEPTING
WARNING

EYEBOLT(S) OR LIFTING LUG(S) ARE INTENDED
FOR LIFTING THE MOTOR OR GENERATOR
ONLY WITH THE STANDARD ACCESSORIES
SUCH AS TACHOMETER, BRAKES, ETC., MOUNT-
ED BY RELIANCE ELECTRIC. THE LIFTING
MEANS ON THE MOTOR OR GENERATOR MUST
NOT BE USED TO LIFT THE UNIT PLUS ADDI-
TIONAL EQUIPMENT SUCH AS GEARS, PUMPS,
COMPRESSORS, OR OTHER DRIVEN EQUIP-
MENT. THE LIFTING MEANS ON THE MOTOR OR
GENERATOR CANNOT BE USED TO LIFT AS-
SEMBLIES OF MOTOR AND GENERATOR OR
OTHER EQUIPMENT MOUNTED ON A COMMON
BASE. THESE ASSEMBLIES MUST BE LIFTED BY
OTHER LIFTING MEANS.

In all cases, care should be taken to assure lifting in the
direction intended in the design of the lifting means. Lift using
all lugs provided. Likewise, precautions should be taken to
prevent hazardous overloads due to deceleration, acceleration
or shock forces, Angle of lift with rope or chain never to be less
than 45° from horizontal.

Upon receipt, thoroughly inspect the wrapping and crate for
any signs of damage. If any damage is evident, do not accept the
motor until the freight or express agent makes an appropriate
notation on your freight bill or express receipt. If any concealed
Joss or damage is discovered later, notify your freight or express
agent at once and request him to make an inspection.

STORAGE

Do not unpack until ready for use. If your motor is to be
stored for any period of time prior to installation, it should be
placed in an area which s clean, dry and warm. Severe humidity
changes, extreme oil and dirt, fumes or other adverse conditions
may, under certain conditions, damage motor insulation or
electrical parts.

-

Whenever the storage area is cold and damp, or severe humid-
ity changes exist, the space heaters (when provided) should be
energized. Motors not equipped with space heaters may be kept
warm by placing several 100- or 150-watt electric lamps within
the motor enclosure and connecting them to a power supply.

Your motor should be inspected periodically and the insula-
tion resistance checked (refer to page 15) and recorded monthly.
If you measure a significant change in insulation resistance, it
should be investigated and corrective action taken. Consult
your local Reliance sales office for additional data.

Reliance grease-lubricated motors are shipped with _the
proper amount of grease in each bearing.

If the motor is stored for more than one month, the shaft
should be rotated (by hand) at least once a month. This distrib-
utes the grease, preventing bearing corrosion due to condensa-
tion, or to the presence of contaminating gases near the motor.

If the motor is stored and directly exposed to weather condi-
tions, it is important that the motor and grease be inspected for
the presence of water. If the grease is contaminated with water,
then the housing should be flushed out and new grease added.
(See page 14 for recommended grease).

Reliance oil-lubricated motors are tested using an oil contain-
ing a rust inhibitor. This additive protects the bearings and
associated structural parts from rust and corrosion. Prior to
shipment the oil is drained.

As soon as the motor has been received, the bearing oil
reservoir should be refilled to the indicated level with the proper
lubrication oil. (See page 15).

If your motor is stored for more than one month, the shaft
should be rotated by hand every month at least 10 to 15 revolu-
tions to assure that an oil film is on the bearing surfaces.

Motors subjected to extended storage must be handled and
treated per the requirements of Reliance Service Bulleting B-
8078-3 available from your Reliance Electric District Sales
Office.



SECTION 2
INSTALLATION

INSTALLATION
WARNING

INSTALLATION SHOULD BE IN ACCORDANCE
WITH THE NATIONAL ELECTRIC CODE AND
CONSISTENT WITH ALL LOCAL CODES. COU-
PLING, BELT, AND CHAIN GUARDS SHOULD BE

INSTALLED AS NEEDED TO PROTECT AGAINST
ACCIDENTAL CONTACT WITH MOVING PARTS.
MACHINES ACCESSIBLE TO THE PUBLIC
SHOULD BE FURTHER GUARDED BY SCREEN-
ING, GUARD RAILS, ETC. TO PREVENT PER-
SONNEL FROM COMING IN CONTACT WITH THE
EQUIPMENT.

The assurance of a successful startup depends upon the use of
good handling, inspection, and installation practices. The
motor and driven equipment should be mounted on a rigid and
flat surface. The need for closer alignment and heavier bases

- becomes more critical with higher speed operation and large

motors. An experienced Rigger should be employed to handle

all large motors.

HANDLING — Motors Without Hoods (Fig. 2 and 3)
Carefully uncrate the motor. Lifting provisions are either

eyebolts on the top of the motor or integral lifting ears at the )

four corners. Place a lifting hook in each of the lifting devices
and carefully lift the motor from its packing, using a hoist with
adequate capacity. .

WARNING

LIFTING MEANS ARE PROVIDED FORHANDLING
THE MOTOR, AND SHOULD NOT BE USED TO
LIFT THE MOTOR PLUS ADDITIONAL EQUIP-
MENT SUCH AS GEARS, PUMPS, COMPRES-
SORS, OR OTHER DRIVEN EQUIPMENT. IN THE
CASE OF ASSEMBLIES ON A COMMON BASE,
ANYLIFTING MEANS PROVIDED ON THE MOTOR
OR GENERATOR SHOULD NOT BE USED TO LIFT
THE ASSEMBLY AND BASE BUT, RATHER, THE
ASSEMBLY SHOULD BE LIFTED BY A SLING
ARQUND THE BASE OR BY OTHER LIFTING
MEANS PROVIDED ON THE BASE. IN ALL CASES
CARE SHOULD BE TAKEN TO ASSURE LIFTING
IN THE DIRECTION INTENDED IN THE DESIGN

OF THE LIFTING MEANS. LIKEWISE, PRECAU-
TIONS SHOULD BE TAKEN TO PREVENT

HAZARDOUS OVERLOADS DUE TO DECELERA-
TION, ACCELERATION OR SHOCK FORCES.

HANDLING — Motors with Hoods (Fig. 2 and 3)

Carefully uncrate the motor. Lifting provisions are either
eyebolts on the top of the motor or integral lifting ears at the
four corners. Place a lifting hook in each of the lifting devices
and carefully lift the motor from its packing, using a hoist with
adequate capacity.

CAUTION: To prevent damageto the top cover orto
special hoods or enclosures, use a spreader bar
where necessary.

INSPECTION
Before installing, make the following checks:

1. Inspect forany damage resulting from shipment. Refer to the
paragraph on receiving and storage, page | and 2.

2. If the motor has been in storage for an extensive period or
has been subjected to adverse moisture conditions, check the
insulation resistance of the stator winding (refer to page 15).

3. Examine the motor nameplate data to make sure i agrees
with the power circuit to which it will be connected. The
motor is guaranteed to operate successfully at line frequency
not more than 5%, and line voltage not more than 10%,
above or below the nameplate ratings, or a combined varia-
tion of voltage and frequency of not more than 10% above or
below nameplate ratings. Efficiency, power factor and cur-
rent may vary from nameplate data.

4. Check to make sure that direction of motor rotation is cor-
rect for the intended application.

LOCATION

The motor must be located in an environment that satisfies
local codes and National Board of Fire and Underwriter's regu-
lations, The following additional considerations should also
govern its location.

On open and protected motors, installation and location
should be such that the equipment is in a clean area or a room
with adequate ventilation for machines which are not equipped
with filters. Neighboring equipment should be spaced so that

Figure 2




each motor is accessible for inspection, cleaning and repair. It is

important for all machines that the external openings for venti-
lation are not obstructed in any manner that might limit the free s
passage of air, = BOLT
Exposu_re_ to dirt, dust, stray 911, high arpblqnt temperature FOUNDATION —— HipE
and humidity, and atmospheric contamination should be ] b
avoided, if possible. Acids, alkalies and gases also have detri- T B
mental effects on electrical machinery. : ;" % gt
If the room is not large enough to have natural ventilation, ; ; 20
some external source of forced and filtered air will be necessary. . N
The room should be such that the heat developed during opera- ¢ ¢ SN
tion can escape and will not be recirculated through the + P o
equipment. ﬁ ¢ ‘-'o..-“ L il
Permanent handling equipment such as chain blocks or other [ , ,I’f ° o s
lifting means are desirable to facilitate major service and repair - o o %
without complete disassembly of the individual units. LT
CAUTION: On sleeve bearing designs care must be
taken when using an external source of forced and
filtered airto avoid an air pressure imbalance around

the air inlet, air exhaust, and shaft extensions. Fail-
ure to maintain atmospheric pressure may result in
bearing oil being sucked or blown out of the oil Figure 4

reservoir. Suggested Foundation Bolt Installation
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FOUNDATION

The dimensions for mounting are shown on the outline draw-
ing supplied with the motor and should be referred to prior to
planning of the foundation.

Large motors require a concrete foundation. The foundation
should consist preferably of solid concrete walls or piers and
should be carried down far enough to rest on a solid sub-base.
This base should be of sufficient stiffness to prevent vibration
and to insure long, trouble-free operation. If necessary, a con-
sulting engineer, who is familiar with foundation design, should
design and supervise its construction.

If the foundation is to be on steel girders instead of concrete,
the girders should be well braced and supported by adequate
columns to prevent vibration due to resonance, The natural
frequencies of the motor and supporting structure must be at
least 209% away from the speed of rotation and twice the speed of
rotation.

The size of the foundation is determined by the weight, size
and speed of the equipment and by the type and condition of the
underlying soil. The width and length of the foundation are
usually made to extend at least 6 inches (150 mm) beyond the
equipment on all sides of the base. Increased width and weight
are necessary for operation at higher speeds and for foundations
that project about the floor level to give stability against rocking
and resonant vibration,

Large motors are not rigid or self-supporting, and should be
uniformly supported. Therefore, when set on the foundation or
base, adequate support should be provided by leveling plates
and shims between the frame and the foundation, particularly at
the points of loading; i.e., under the frame feet, and intersection
points of the beams, as well as under long, unsupported sections
of the base. The number of shims should be kept to a minimum,
A few thick ones are preferred over many thin ones.

A l-inch (25 mm) space should be allowed between the base
and foundation for grouting. The concrete surface should be
roughed to provide a good bonding surface. The lateral clear-
ance for positioning the base can be made by providing a space
around the holddown bolts, that are secured headdown to an
anchoring washer. (Fig. 4) A sleeve may be used to form the hole
when pouring the foundation around the bolt for the length
between the anchoring washer and the top surface of the con-
crete foundation. The size and depth of the hole will depend
upon the size of the motor and accuracy of the hole location. A
template can be used to locate the holddown bolts. The bolts can
be locked in place later, by filling the clearance hole with
grouting. '

PRE-INSTALLATION CHECKS

Before shipment, every Reliance motor is carefully leveled,
end play checked on sleeve-bearing units and given a running
test to check operation. The test includes balance and bearing
temperatures. Although complete factory tests have been made,
motors should be checked for any change resulting from
improper handling during shipment or by the customer or by an
unsatisfactory foundation, Failure to check or do the necessary
work as mentioned above, will cause misalignment resulting in
vibration and premature bearing failure.

Before the motor is checked for alignment, all shipping blocks
and supports added at the factory, to prevent the rotating ele-
ment from moving during shipping, should be removed. The
shaft should turn over freely. The degree of accuracy required in
the alignment depends on the rated speed of the machine. The
greater the speed, the grater the care and accuracy necessary in
the alignment.

The motor must be level to maintain the proper oil level and
free-turning oil rings. Check the driven equipment to make sure
that the motor will be coupled to a level shaft. If necessary, level
it up before coupling.

-5-

COUPLING

1. In preparation for making the coupling alignment, wash off
the rust-protective slushing compound on the motor shaft
and factory-installed couplings with solvent.

On sleeve bearing motors, remove the masking tape from the
shaft to expose the magnetic center and rotor float scribe
lines.

2. The coupling should be heated for proper mounting. Do not
press or drive it onto the shaft. The shaft extension key length
should be sized per sketch below.

[ S—
V L = Key length
A = Coupling hub length
N B = Keyway length
l_:;_’ L=A+B
2

3. Motors supplied with sleeve bearings.

The drive end shaft extension is scribed with three lines
indicating the magnetic center line and rotor end float limits.
A single scribe line, magnetic center only, is used in cases
where the float extreme scribe lines would interfere with a
shaft shoulder or extension keyway.

The magnetic center scribe line is filled with a light colored
paint and covered with masking tape prior to coating with
rust protection. The distance from the magnetic center scribe
line to the reference surface is indicated on a nameplate
attached to the motor frame. The magnetic center is within +
0.06 in. (* 1.5 mm) of the rotor float mechanical center.

Rotor end float is 0.50 inch (12.7 mm) minimum. Sleeve
bearing motors are not normally designed to withstand
external axial thrust. A limited axial float coupling should be
used. Total end float of the coupling should not exceed 0.19
inch (4.8 mm).

The motor axial placement should be established by locating
the shaft on its magnetic center and spaced from the driven
equipment as recommended by the coupling manufacturer.

4. After the motor is properly positioned for axial end play
~—and with the hold-down bolts snug but not tightened pre-
pare for the coupling alignment. Mount the coupling hubs,
but do not engage the coupling.

COUPLING ALIGNMENT (Fig. 5 and 6)

There are a number of different procedures in aligning the
motor to the driven equipment. The end result depends upon the
accuracy of the parts in roundness, flatness, runout of the refer-
ence surfaces, rigidity of the mounting and the skill of the set-up
man. The motor base surfaces must be flat and parallel to the
shafts. Make allowance for inserting shims under the motor to
make the elevation adjustment. The shims’ size should be the full
length of the motor-foot-pad, they should be flat, and free from
burrs. Insert the shims carefully to maintain the foot plane and
to avoid bending or twisting the motor frame. For a poor
mounting surface, it may be necessary to machine a shim to
compensate for the slope or surface irregularity. To minimize
soft stacking, use the thickest shim stock combination with the
fewest shims.

A preliminary line-up can be made with feeler gauge by
measuring at top, bottom and sides between faces of the hubs.
Angular alignment is satisfactory when there is no more than
002 in. (0.05 mm) difference between all sides of the hubs.
Parallel alignment check can be made with a straight edge, or
dial indicator, to determine if both hubs are parallel within 002
in, (0.05 mm). During shimming, use shims that are as thick as
possible to avoid a sponginess of an excessive number of layers.



COUPLING ALIGNMENT PROCEDURE -

For more accurate alignment use two sets of indicators.

1.

For angular alignment, Fig. 5, clamp a dial indicator to the
motor coupling, hub and secure the probe against the end of
the connecting shaft or face of the coupling.

NOTE: Do not rely on magnetic clamping only. Use
additional positive clamping.

MAXIMUM PERMISSIBLE
ANGULAR MISALIGNMENT

3.

Check to verify that the support arm or the probe does not
deflect under its own weight when the shaft is rotated. Repeat
measurements until consistent readings are obtained. Mark
the shaft at the point where the probe touches it, and rurn
both shafts, keeping the probe on the reference mark.
Shoulder shaft to end of bearing float to maintain axial
position,

. Note the dial indicator reading at 0° (starting point), 90°,

180°, 270°. The total angular misalignment should not
exceed one mil (0.001”) per inch (0.00] mm per millmeter) of
coupling hub radius. For checking the coupling face or shaft
runout, hold the one shaft stationary and rotate the other
shaft, if possible.

= (Coupling Hub Radius in in. (mm))
X (0.001 in. (mm))

Check for excessive shaft parallel runout by using the accu-
rately ground or machined diameter provided on most cou-
pling hubs. Set up a dial indicator as shown in Figure 6, with
the probe mounted securely on the machined diameter.
Mark the shaft at the point where the probe touches it and
turn both shafts keeping the probe on the reference mark. To
check the shaft or coupling diameter runout, hold one shaft
stationary and rotate the other shaft, if possible.

. Note the dial indicator reading at 0° (starting point), 90°,

180°, 270°. THE MAXIMUM PERMISSIBLE RUNOUT
BETWEEN THE TWO COUPLING HUBS IS 0.002 inch
(0.05 mm.)

. Tighten the motor and driven equipment hold-down bolts,

and recheck alignment. The feet must be tightened down
uniformly. Check to make certain that feet are on the same
plane by measuring the feet springback when a bolt is loos-
ened. It should not exceed 0.004 inch (0.1 mm) at any foot,
as the others remain tight. Repeat with two adjacent bolts
loose. The shaft springback should not exceed 0.001 inch
(0.025 mm).

. In some cases it ma{y be necessary to make a hot alignment

check to compensate for thermal expansion. A compensat-
ing offset alignment should be made cold. The unit may run
rough until the equipment temperatures stabilize.

CAUTION: Do not use the coupling to compensate
for poor alignment. This can result in vibration,
noise, coupling wear, overloaded bearings and early
failure.

If for any reason the alignment of the set does not fall into

line, contact the closest Reliance Electric District Office.

LUBRICATION

The lubrication system should be checked in preparation for

rotating the shaft during the alignment operation.

ANTI-FRICTION BEARINGS (Grease Lubricated)

Bearing chambers are packed with grease during assembly,

and do not normally need additional grease at time of installa-
tion, unless the unit has been in prolonged storage. See Repair
Section 5 for bearing lubrication.

SLEEVE BEARINGS

without oil.

Motors with sleeve bearings are shipped from the factory
CAUTION: OIL RESERVOIRS MUST BE

FILLED DURING INSTALLATION.

as
I

Lubricating oils for sleeve bearing motors should be selected
follows:

Viscosity in SUS (centistokes) at 100°F. (37.8° C):

Ambient Temperature Speed
Range** 600 RPM or Less | Over 600 RPM
0° to 120° F* 300 SUS 150 SUS
(-18°C 1o 50° C*) (68 ¢S1) (32 ¢St)
-20° to 50°F 150 SUS 90 SUS
(-30°C 10 10° C) (32 cSt) (18 ¢St)

* %k

For higher temperatures, oil coolers should be used.
For lower temperatures, heaters should be used to assure
adequately high starting temperature.

TABLE I.

. Pour Point: Below minimum starting temperature.

3. Quality: Use a good grade of turbine type oil, with rust,

foam, and oxidation inhibitors. Avoid automotive oils or
additives other than those specifically recommended by the
oil manufacturer.

To fill sleeve-bearing motor oil reservoirs on motors not
equipped with constant level oilers, be sure that drain plugs
are in place and secure, and fill through filler cap until oil
level shows at top line marked on oil gauge. Qil level must
never be below bottom line marked on oil gauge. For motors
with constant level oilers, refer to the instructions. See
Accessories Section.

ELECTRICAL CONNECTION

tion, and grounding should be in accordance with the Nationa

IMPORTANT! Motor and control wiring, overload protec-
1
Electrical Code and consistent with local code requirements,

stator and other conduit boxes for all

co

A conduit box may be provided for the power lines to the
other electrical
nnections.

Provisions for grounding the frame are provided in the form of
tapped holes.

WARNING

FAILURE TO PROPERLY GROUND THE MOTOR
MAY CAUSE SERIOUS INJURY TO PERSONNEL.

GROUNDING

All large motors should be grounded with the grounding

conductor equipped with a brazed copper terminal, or with a
suitable solderless terminal fastened to the motor. Solder termi-
nals should not be used. A washer should be used between bolt
head and terminal lug. The other end should be fastened with
suitable clamps or terminals to rigid metallic conduit or to the
nearest available ground. Grounding conductor size should be

in
re

accordance with National Electrical Code Table 250-95
produced below.

Attachment to the motor should not be made under a foot

bolt head.

¢



SIZE of EQUIPMENT GROUNDING CONDUCTORS for
GROUNDING INTERIOR RACEWAY and EQUIPMENT

Rating or Setting of Size
Automatic Overcurrent
Device in Circuit Ahead Aluminum or
of Equipment, Conduit, Copper Copper-Clad
etc., Not Exceeding Wire No. Aluminum
(Amperes) Wire No.*
15 14 12
20 12 10
30 10 8
40 10 8
60 10 8
100 8 6
200 6 4
400 3 |
600 1 2/0
800 0 3/0
1000 2/0 4/0
1200 3/0 250 MCM
1600 4/0 350 MCM
2000 250 MCM 400 MCM
2500 350 MCM 500 MCM
3000 400 MCM 600 MCM
4000 500 MCM 800 MCM
5000 700 MCM 1000 MCM
6000 800 MCM 1200 MCM

*For installation restrictions see Section 250-92 (a).
TABLE 250-95.

GROUTING

Grout should be used, but should not be applied until all
alignment and leveling have been completed, and the set is
running satisfactorily — from the bearing noise, temperature
and vibration standpoint — after the 4-hour run-in test. A good
quality commercial non-shrinking type of grouting compound
should be used. A cement/sand ratio of I:] is recommended. |

Grout should be used with a minimum quantity of water to
give a stiff mix. The roughened concrete surface should be
washed to remove the dust and loose particles. Grouting should
be applied to a wet surface but to assure a good bond, there must
be no puddles of water or contamination from oil or grease,
Prepare only the amount that can be handled within set time and
without adding water to the original mix.

The grouting should be done quickly and continuously. Tamp
in place and vent the pockets to assure a solid casting. It is
suggested that the motor remain idle while the grout is harden-
ing. At least 48 hours curing time is desirable for the grout to
develop adequate strength before operating this set, or any
nearby large equipment which could create a vibration.

ACCESSORIES
WINDING RTD — RESISTANCE
TEMPERATURE DETECTOR
Purpose

To measure or monitor winding temperature during operation.

Principle of Operation

The RTD uses a wire wound in a flat ribbon coil. It is wound
so that it is a non-inductive device. Its mode of operation is that
of a linear change in resistance with tempearture changes.

Construction

The RTD is a flat strip approximately .030” (0.76 mm) thick,
width is as wide as stator slot and length as defined by NEMA.,
The RTD wire coil is sandwiched between two layers of flexible

s

glass and resin. Reliance Electric uses a three wire RTD soitcan
be used in lead resistance cancellation bridge circuits.

Installation

Reliance Electric installs two (2) RTD’s per phase, six (6) in
total. Each RTD is located between the top and bottom coils in
the slot. The small gauge RTD leads from the detector are
terminated at a terminal strip located inside the motor enclo-
sure. From this terminal strip, large gauge leads needed for rug-
gedness of installation, are brought out to a separate conduit box.

Customer Inter-Connect

RTD Icads are supplied in a separate conduit box. Leads are
tagged. One side of the customers bridge circuit should be
grounded. This can be done either at the motor terminal box or
at the instrumentation end of the circuit. Any dangerous vol-
tages that might appear on the circuit due to any type of insula-
tion breakdown will then be passed to ground.

Types Available
Reliance Electric standard is 100 ohms @ 0°C. The wire
element is platinum.

Standard optional available are either 120 ohms Nickel @
0°C, 10 ohms Copper @ 25°C. Dual element RTD's are availa-
ble on special order.

Remarks
1. Can provide either continuous temperature measuring or
temperature monitoring.

2. Needs a separately mounted control and power source to
read temperature or to provide a means for relay operation
(for either alarm or motor shut down features.)

3. Temperature can be monitored using an ohm meter or a
resistance bridge and converting-the resistance (after sub-
tracting lead resistance) to temperature by using theapprop-
riate conversion tables for the element type.

WINDING THERMOSTAT

Purpose
To warn of excessive winding temperature.

Principle of Operation

The thermostat uses a bi-metal snap action disc to operate a
set of contacts. The operating temperature is factory selected
and non-adjustable. The contacts can be wired directly to arelay
to provide either alarm indication or motor shut down features.
Means of temperature measuring or monitoring cannot be pro-
vided with this device.

Construction

Reliance Electric uses a hermetically sealed switch which is
married to a temperature collector strip. The switch has a set of
integral contact terminals, leads are connected and brought out
to a separate conduit box.

Instaliation
Reliance Electric installs one thermostat in motor coil head.
The temperature collector strip is woven inbetween several coils.

Customer Inter-Connect
Leads terminate in a separate conduit box. Leads are tagged.

Types Available

Reliance Electric’s standard is a thermostat with one set of
normally closed contacts that open on increased temperature,
Operating temperature is factory selected and non-adjustable.

Temperature setting 115°C
Contact Rating A.C., D.C.

Available on special order:

More than one switch
Different temperature settings

Remarks
1. Cannot be used to measure or monitor temperatures.



2. Can be directly wired to motor starter hold in coil relay to
provide motor shut down due to excessive temperature.

3. Can be wired directly to an alarm circuit without the use ofa
separate relay.

4. Can be used for A.C. or D.C. operation.

5. Thethermostat provides a thermally automatic reset feature,
The snap action automatic reset failure can cause difficulty in
troubleshooting unless it is connected to a manual reset
relay.

WINDING THERMOCOUPLE (T/C)

Purpose
To measure or monitor winding temperature.

Principle of Operation
The T/ C uses a junction of two dis-similar metals to generate
a voltage varies linearly with change in junction temperature.

Construction

The T/C is located between two layers of flexible glass and
resin. The assembly is normally approximately .050 in. (/.25
mm) thick and as wide as the slot.

Installation

Reliance Electric installs two T/ C’s per phase, six (6) in total.
Form wound motors have the bi-metal junction located between
the top and bottom coil sides in the slot. The T/C wire is
interrupted by a terminal strip located inside the motor enclo-
sure, allowing for replacement of the T/ C wire in case of damage.

Customer Inter-Cennect
Using same type of T/C wire, connect to leads supplied in
separate conduit box. Leads are tagged.

Types Available
Reliance standard is Iron-Constantan

Available upon special order:

1. Copper - Constantan
2. Chromel - Alumel
3. Chromel - Constantan

Remarks

1. Can provide either continuous temperature measuring or
temperature monitoring.

2. Can measure temperature by using a potentiometer and
converting from voltage to temperature by using proper
conversion tables.

3. Needs separately mounted control and power source to read
temperature or to provide a means of relay operation for
either alarm or motor shut down features.

WINDING THERMISTORS

Purpose
To warn of excessive winding temperature.

Principle of Operation

Device is a semiconductor that changes its resistance abruptly
ata certain temperature. The change is used to trigger a switch-
ing action in an associated circuit which provides an alarm or
shutdown signal.

Installation

Thermistors can be installed in either the coil head or slot
between top and bottom coil sides. Reliance Electric standard is
to install six: in the slot on form wound stators and in the coil
heads on random wound stators. A controller, included in
thermistor package is mounted in an accessory conduit box.

Customer Inter-Connect
Thermistor leads are brought to a terminal strip located inside
the motor enclosure. Separate leads continue to the controller,

located in the accessory conduit box, where customer connec-
tions are made.

Types Available

Reliance standard is 155°C switching temperature thermis-
tors for use in coil heads of random wound stators. Other
switching temperatures are available by special order. Types for
installation in form wound stator slots, between top and bottom
coil sides, also available on special order.

Remarks
Cannot be used to measure or monitor winding temperature,

BEARING RTD — RESISTANCE
TEMPERATURE DETECTOR

Purpose
To measure or monitor bearing temperature d uring operation.

Principle of Operation

The RTD uses a wire wound ina coil. It is wound so that it isa
non-inductive device. Its mode of operation is that of a linear
change in resistance with temperature,

Construction

The RTD coil is located inside of a 3/16 inch (4.76 mm)
diameter stainless steel tube. Reliance Electric’s standard. is a
tip-sensitive RTD. A special fitting is used which provides both
oil sealing features and a quick disconnect spring loading to
assure the RTD is always in contact with the bearing,

Installation

Reliance Electric installs one RTD per bearing. The tip of the
RTDisin actual contact with the bearing. The small gauge RTD
leads are protected with a metal armored sheath and are termi-
nated in a terminal strip inside a separate conduit box.

Customer Inter-Connect
A terminal strip is supplied inside the conduit box. Leads are
tagged.

Types Available

Reliance Electric standard is 100 ohms @ 0°C, tip-sensitive.
The wire element is platinum. Also available are either 120 ohms
@ 0°C, 10 ohms @ 25°C.

Also available upon special order:
1. Insulated tip-sensitive,
2. Dual elements within one tube.

3. On sleeve bearing motors the tip can be located in close
proximity of bearing babbit, (within approximately 1/8
inch) (3 mm).

Remarks
I. Can provide either continuous temperature measuring or
temperature monitoring.

2. Needs a separately mounted control and power source to
read temperatures or to provide a means of relay operation
for either alarm or motor shut down features.

3. Temperature can be monitored using an ohm meter or a
resistance bridge and converting the resistance (after sub-
tracting lead resistance) to temperature by using the approp-
riate conversion tables for the element.

BEARING THERMOCOUPLE — T/C

Purpose
To measure or monitor bearing temperature during operation.

Principle of Operation

The T/C uses a junction of two dis-similar metals to generate
a voltage which varies linearly with change in junction
temperature.

o



Construction

The bi-metal junction is located inside a 3/16 (4.76 mm)
diameter tube. Reliance Electric’s standard is a tip-sensitive
T/C. A special fitting is used which provides both oil sealing
features and a quick disconnect, spring loaded to assure the T/C
is always in contact with the bearing.

Installation

Reliance Electric installs one T/C per bearing. The tip (bi-
metal junction) is in actual contact with the bearing. The small
gauge T/C wires are protected with metal armored sheath and
are terminated at a terminal strip inside their separate conduit
box. Each bearing T/C has its own conduit box.

Customer Inter-Connect
Using the same type of T/C wire, connect to terminal strip
posts in separate conduit box. Leads are tagged.

Types Available
Reliance Electric standard is Iron-Constantan

Available on special order:

I. Copper - Constantan, Chromel - Alumel, Chromel
- Constantan

2. Tip grounded (copper wire) in any type above with uninsu-
lated bearings

3. Insulated tip-sensitive

Remarks

. Can only provide continuous temperature measuring or
temperature monitoring,

2. Canalso measure temperature by usinga potentiometer and
converting voltage to temperature by use of the proper con-
version tables.

3. Needs separately mounted control and power source to read
temperature or to provide a means of relay operation for
either alarm or motor shut down features.

BEARING THERMOSTAT
(Also called Bearing Temperature Relay or Gas Bulb Switch)

Purpose
To warn of excessive bearing (anti-friction) or oil (sleeve)
temperatures.

Principle of Operation

The device operates due to the expansion of gases sealed
within a sealed gas bulb element which is placed in contact with
the bearing housing (anti-friction) or in the oil contained in the
oil sump (sleeve bearing). As the temperature of the bearing or
oil increases, the gas in the element expands and deflects a
diaphram in the switch. The movement of the diaphram acti-
vates the switch contacts. The contacts can be wired directlytoa
relay to provide either alarm indication or motor shutdown.

Construction

The thermostat consists of a set of normally closed or nor-
mally open contacts operated by a diaphram which is connected
to a gas bulb through a capillary tube.

Installation

The gas bulb must be mounted horizontally or vertically
pointing downward. The gas bulb must be in contact with the
bearing housing (anti-friction bearing) or submersed in the oil
(sleeve bearing) for proper operation.

Type Available

Reliance Electric standard has normally closed contacts.
Contacts operate on increasing temperature. Available upon
special order:
1. Thermostat with normally open contacts
2. Various trip temperature settings

Remarks

1. The thermostat cannot be used to provide a read out of the

bearing temperature.
. The thermostat is equipped with a manual reset.
The thermostat contacts are rated for AC and DC.,

. The thermostat trip temperature is preset.

The thermostat is not an adequate device for continuaus
monitoring of bearing temperatures and therefore is not
recommended by Reliance Electric as a reliable protective
device.

BEARING THERMOMETER

Purpose

To measure directly the temperature of the oil in the bearing
sump (sleeve bearing) or of the bearing outer race (anti-friction
bearing).

Principle of Operation

The device operates due to the expansion of liquid in a sealed
bulb and capillary tube system. Heat applied to the bulb, which
is filled with expansible liquid, causes the liquid to expand
through the capillary tube and actuate a bellows assembly. The
bellows motion, in turn, actuates the control switch mechanism
by means of a push rod. The motion of the push rod also
actuates the temperature indicating system. The temperature
indicator provides a continuous display of the temperature in
question.

Construction

The control housing and cover assembly is of die cast
aluminum. The unit is splash and dust resistant. Adequate space
is available in the controller so that special switching may be
installed for various circuit applications.

Installation

The liquid bulb is mounted horizontally or vertically pointing
downward. The liquid bulb must be submersed in the oil (sleeve
bearing) or in contact with the bearing housing for proper
operation.

Available
A standard thermometer is not stocked by Reliance Electric
and is not recommended as a reliable protective device.

Remarks
1. Astandard thermometer is not stocked by Reliance Electric.

2. The bearing thermometer measures average oil sump
temperature (sleeve bearing) or average bearing temperature
(anti-friction bearings) and not hot spot temperature.

OIL CIRCULATION SYSTEM

Purpose
To provide a source of cool, clean oil to the bearings.

(E5800)

Description

The oil lubrication system consists of provisions for introduc-
ing oil to the bearing and drains which will permit removal of
excess oil in the sump without flooding or without letting the
sump level become too low for the oil rings to pick up oil in the
event the source of oil is lost.

It consists of modifications to the bearing to introduce oil into
the journal area. A metering device which controls the amount
of oil introduced to the bearing, and a modified sump which will
provide adequate drain without total evacuation of the oil in the
sump.

Requirement

The need for a lubrication system exists on some ratings due
to the journal size and speed of the shaft. In those cases the unit
would be supplied with inlet and outlet provisions as standard
for connection to a customer provided source of oil,



Available options are:
Separately mounted pump and sump
Motor shaft mounted and driven pump and sump

Qil coolers for above sumps

1.
2,
3
4, Oil heaters and thermostats above sumps
5. Sump thermometers for above sumps

6.

Oil filters for removing foreign material from the oil

The details of ratings requiring a lubrication system are
shown on the rating and bearing data sheets,

SPACE HEATERS

Purpose )
Space heaters are used to prevent condensation of moisture
within the motor enclosure during shutdown or storage periods.

Construction

High quality, coiled nickel-chrome resistance wire is located
with uniform spacing over the width and length, then embedded
in high-grade refractory material which both insulates the wire
and transfers heat rapidly to the sheath. Refractory is then
compressed to rock hardness and maximum density under tre-
mendous hydraulic pressure. The elements are oven-baked at
high temperatures to semi-vitrify and mature the refractory.

Mounting

Space heaters are normally in the form of a flat or annular
strip and are mechanically fastened to the inside surfaces of the
frame.

Selections
Space heaters are selected using the following parameters.

1. Sheath temperature [350°F (200° C)] nominal maximum

2. Temperature rise inside of motor raised approximately 10° F
(6° C) above ambient

3. Assume ambient maximum of 40°C

From the above, space heaters are sized, mounted and termi-
nated at an accessory conduit box. Leads are tagged.

Explosion proof enclosures are available as a special option.

Approximate Space Heater Watts by Frame Size

E5000 — 400 Watts
E5800 — 500 Watts

WARNING
DISCONNECT POWER TO SPACE HEATERS

BEFORE PERFORMING MAINTENANCE WORK
ON MOTOR.

DIFFERENTIAL AIR PRESSURE SWITCH

Purpose
Differential Air Pressure Switch is used to indicate dirty or
clogged air filters.

Principle of Operation

The switch is connected, through tubing or hoses, to static
pressure probes located on the inlet and exhaust sides of the air
filters. As the air filters become clogged during operation the
static pressure drop across the filters will increase and the air
flow through the motor will be reduced. The static pressure
probes sense the change in static pressure drop across the filter
and, as a result of this pressue imbalance, a diaphram in the
switch body is deflected. The switch diaphram deflection will
actuate the switch contacts,

Construction
The differential air pressure switch consists of a switch body
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that encloses a diaphram and contact switch connected to static
pressure probes on either side of the filter through tubing
and/ or hose.

Features

The device is an indicator of reduced air flow (increased static
air pressure drop) through the air filters. It cannot be used to
measure actual air flow rates. Its primary function is as a main-
tenance aid to alert the user of the filter condition.

Availability
The standard device features an enclosed switch which is
mounted on the outside of the motor.

An explosion-proof enclosure is optional.

Remarks
The switch contacts are preset to actuate at a static pressure
differential of 0.5” W.G. (This value indicates clogged filters).

The switch can be utilized to activate an alarm or shut down
the motor.

DIFFERENTIAL AIR PRESSURE
INDICATOR (MANOMETER)

Purpose

Differential Air Pressure Indicator (Manometer) is used to
measure the static air pressure drop across the air filters which is
an indication of the degree of blockage of the filter.

Principle of Operation

The Differential Air Pressure Indicator is an inclined-vertical
manometer connected to static pressure probes, through tubing
and/or hose, located on the inlet and exhaust sides of the air
filters. As the air filters become clogged during operation, the
static air pressure drop across the filters will increase and the
liquid column level in the manometer tube will change. This
change in liquid column level in the manometer is calibrated to
indicate the static pressure drop in inches of water.

Construction

The differential air pressure indicator or gauge consists of an
inclined-vertical manometer with a red oil liquid column con-
nected to static pressure probes on either side of the air filter by
means of tubing and/or hoses.

Features

The device is a continuous indicator of static air pressure drop
across the air filters (i.e., reduced air flow volume). It cannot be
used to measure actual air flow rates. Its primary functionisasa
maintenance aid to alert the user of the filter condition,

Availability

The standard device is a molded plastic manometer with an
epoxy coated aluminum face plate and brass static pressure
probes.

Remarks

The manometer scale is marked at the factory: green pointer
at the clean filter pressure differential, red pointer at the dirt
filter pressure differential level.

PRESSURE SWITCHES

Purpose
To warn of pressure below a set limit. This can be applied to
oil pumps/ oil systems or water coolers. (heat exchangers)

Description
The device consists of an adjustable sensor and contacts.

Installation
The device is connected into the system close to the pressure
source using tubing and fittings as required.

The conduit box is provided for connections.
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The device has a set of contacts and must be wired into an
appropriate circuit to provide protection,

The device is set at the factory for safe operation. Adjust-
ments can be made in the field to suit special conditions.

Standard
Square “D” model
Option — explosion-proof enclosure

INSULATED BEARINGS

Insulated bearings are used when the design of the motor
dictates it or the application warrants the need of an insulated
bearing.

Purpose

The purpose of an insulated bearings is to prevent damaging
current flow across the oil or grease film which may damage the
bearings and/or shaft.

Sources .

The sources of bearing voltage or currents can be varied.
Typical causes could be lack of symmetry in the stator configu-
ration, segmental laminations, unequal winding sections or
excessive rotor eccentricity (unequal air gaps). From the field
application the sources could be from the driven equipment,
including D.C. generators, control systems, etc,

Reliance Electric Standard

Insulated bearings are provided whenever test dictates the
need. Sleeve bearing motors are insulated at the bearing. Anti-
friction bearing motors are fitted with insulated sleeves in the
bearing bracket.

Insulating Materials
Plasma sprayed alumina is used on sleeve bearings. B stage
glass tape is used on sleeved anti-friction bearing brackets.

A nameplate notifies the customer of insulated bearings in the
unit. This is to alert the customer so he can ground his driven
equipment if necessary,

NOTE: If insulated bearings are required, insulated
bearing temperature detectors will also be required.

The following procedure is used to determine whether insu-
lated bearings are required:

The motor is run at no load, uncoupled, at rated voltage.
Using any standard volt meter with 1000 ohms per volt or
greater the following levels should not be exceeded.

SLEEVE BEARINGS
100 Milli volts — Bearing to Bearing journal
300 Milli volts — Shaft end to Shaft end

ANTI-FRICTION BEARINGS
75 Milli volts — Bearing to Bearing journal
100 Milli volts — Shaft end to Shaft end

If the above levels are exceeded insulated bearings are
required,

CONSTANT LEVEL OILER

Description,

Constant level oilers are used as small supplementary oil
sumps which provide an additional source of oil to replenish
small amounts of oil lost by long term leakage. They provide this
feature without changing the oil level in the sump.

Operation

The device is mounted on the side of a unit and is intercon-
nected to the bearing housing. As oil in the bearing sump is
lowered (due to leakage) the constant level device adds oil toa
pre-determined level. The level is set at the factory and does not
require any additional adjustments.
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OIL LEVEL

Figure 7
Constant Level Oiler Installation

Features
The device has the following features:

1. Auxiliary source of oil for make-up of oil due to leakage.

2. Provides an indication of rate of oil leakage by the changein
oil level in the constant level oiler.

3. Gives a “quick look” assurance that oil is in the bearing
without the need to get close to the housing or shaft.

Reliance Standard
Mfg. — Oil rite — Capacity 5 oz. (148 ml.)
Mounting — Fl or F2

CURRENT TRANSFORMERS

Description
Current transformers are a means of measuring or sensing
current flow through the input leads of A.C. motors,

Construction

Current transformers consist of a laminated iron core with
windings of a predetermined ratio for use with specific metering
or relaying devices.

Application
Applications involve use of current transformers either for
differential protection or metering line phase current.

Installation
The current transformers can be supplied and mounted in an
oversize main motor conduit box.

The current transformers will be identified by ratio on the
current transformers nameplate and will include screw type
terminals on the secondary terminals.

Selection

The selection of the current transformers is based upon the
ratio that the user requires for matching his meters or related
instrumentation.

Availability
Due to the wide variety of ratios that can be specified, no
standard stock can be provided.

Specification
If current transformers are required by the user the sales order
should show the ratio required and intended application.

LIGHTNING ARRESTORS
AND SURGE CAPACITORS

Description

Lightning arrestors serve to limit the crest value of incoming
voltage surges. Surge capacitors tend to lengthen the rise time of
the surge wave front reducing its effects on the stator winding.



Installation

Arrestors and/or capacitors can be mounted in an oversize
main connection box. They are connected from line leads to
ground, generally as near as possible to the motor.

Selection

Reliance Electric standard capacitance value for surge capaci-
torsis 0.5 mtd. They are suitable for 25,40, 50, 0r60 Hz systems.
Arrestors are selected according to the maximum RMS line to
ground voltage.

-12-

AIR FILTERS

Filters will handle high-velocity air speeds up to 600 FPM (3
ms) net face-velocity. Resistance to air flow of a clean filter
should not exceed 0.15” W.G. (37 Nim? gauge).

Reliance Electric recommends that the filters be cleaned or
replaced when the static air pressure drop across the filters
reaches .50” W.G. (123.3 N/m? gauge).

Reliance Electric furnishes permanent, cleanable all metal
filters as standard. Disposable filters can be furnished by special
order.



SECTION IlI
OPERATION

PRE-OPERATION CHECK

Before starting the motor for the first time, the following
checks must be made:

1. Check that the hold-down and bearing bracket bolts are
tight. :

2. If the motor has been idle for a long period of time after
installation, check insulation resistance. Check sleeve bear-
ings for shaft corrosion.

3. Check the incoming power to be sure that line voltage,
frequency, and phase are correct for the motor (refer to the
motor nameplate).

WARNING
DISCONNECT POWER BEFORE TOUCHING ANY

INTERNAL PART. HIGH VOLTAGE MAY BE PRES-
ENT EVEN WHEN THE MACHINE IS NOT
ROTATING.

4. Inspect all electrical connections for correct termination,
clearance, mechanical strength, and electrical continuity.

5. Check to be sure that the shipping brace (when provided) has
been removed from the motor shaft.

6. On machines supplied with oil lubricated bearings inspect
lubrication system to insure that oil reservoirs have been
filled to the proper level with correct oil. Do not overfill oil
TESeTvoirs.

7. If possible, manually turn the shaft to make sure that it
rotates freely.

8. Check direction of rotation by momentarily applying power
to the motor. IMPORTANT: When the driven machine is
likely to be damaged by the wrong direction of rotation, it is
best to uncouple the motor from its load during the check for
rotation and/or during the initial start.

Some motors are designed for a single direction of rotation.
Running those units in the wrong direction will deter air
flow causing overheating. Check to see that both the motor
and driven equipment are operating in the correct direction
of rotation. If it is necessary to change rotation, remove all
input power and interchange any two input power leads.

9. Replace all panels and covers.

10. Check to see that coupling guards and other protective
enclosures are not blocking the ventilating air into the motor
and exhaust openings.

INITIAL START

CAUTION: Check direction of motor rotation before
coupling motor to load.

Read each of the steps in the following procedure over tho-
roughly, so that each is fully understood, before attempting to
start the motor.

1. When alignment is correct and motor is properly lubricated,
prepare for no load run uncoupled startup. The coupling
should be uncoupled and a safety clamp should be on the
sleeve away from the shaft hub.

2, Inspect the motor carefully. Make the initial start by follow-
ing the regular sequence of starting operations in the control
instructions.

3. After starting, check that the motor is running smoothly. If
the motor shows excessive vibration, shut down immediately
and investigate. Check for coupling and key unbalance, rusty
bearing, lack of lubrication, foot planity, structural resonance.

4. Check that the oil rings, when supplied, are operating prop-
erly and that oil is being fed to the shaft. Check bearing
temperatures frequently. They should not exceed 185°F.
(85° C). Likewise the rate of temperature rise should not be
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excessive. At initial start, the bearing temperature rate-of-
rise is more indicative of trouble than overall temperature for
a minimum of two hours. If at any time the rate of rise curve
appears too steep, stop the motor immediately and re-check
its alignment.

5. Check to make sure that the protective controls are function-
ing properly before any prolonged operation.

6. Run the motor for at least two hours.

COUPLED START

After the initial start, assemble the coupling and lubricate
with the manufacturer’s recommended lubricant. Check to see
that the coupling is not binding, the motor shaft is on its mag-
netic center and coupling axial movement is within the bearing
float limit.

Try no load coupled startup, repeating procedures as outlined
in the initial startup. Check to see that the driven equipment is
not transmitting vibration back to the motor through the cou-
pling or the base. Run unit for 4 hours and determine if the
motor operates within the vibration and bearing temperature
limits.

VIBRATION LIMITS
Maximum Amplitude*
EEN (Peak-To-Peak)
3000-4000 Incl. .001 in, 025 mm
1500-2999 Incl. .0015 in. .038 mm
1000-1499 Incl. .002 in. .050 mm
999 and below .0025 in. .063 mm
*(Bearing Housing)
TABLE IIl.

Vibration severity and conversion of the above limits to
velocity or acceleration can be determined by using the vibra-
tion nomographs in the back of this manual.

STARTING DUTY (Jogging and Repeated Starts)

CAUTION: Repeated starts and/or jogs can greatly
reduce the life of an induction motor. If it is neces-
sary to repeatedly start or jog a motor, check the
application with your local Reliance Electric sales

office.

At ambient temperature, the motor is normally capable of
making two starts in succession and coasting to rest between
starts.

The motorisalso capable of making one start at its rated-load
operation temperature. For cooling times required before addi-
tional starts can be made consult your local Reliance Electric
Sales Office or the motor starting nameplate if one is provided.

If more starts than defined above are attempted in shorter
periods of time, severe damage to the motor electrical windings
and rotor may result.

The starting conditions listed above apply only if the inertia of
the connected load, the load torque during acceleration, the
applied voltage, and the starting method are those for which the
motor was designed. For starting situations not covered here,
consult your local Reliance Electric sales office before proceed-
ing. Refer also to the nameplate on the motor listing starting
conditions.

NOTE: Maximum allowable time for operation under
stalled or locked rotor condition is given on the
motor’s thermal limit curve.

OPERATIONAL RUN

WARNING

REPLACE COVERS AND PROTECTIVE DEVICES
BEFORE OPERATING.

Make final check out as required. Prepare for grouting the
base. Realign, if necessary.




SECTION IV
ROUTINE MAINTENANCE

SCHEDULED MAINTENANCE

There are two inspection periods which are important to the
proper operation and maintenance of your Reliance motor.
These occur every 3 months (or 500 operating hours — which-
ever comes first) and every six months, respectively. Inaddition,
the following should always be observed.

@ Provide adequate ventilation
® Keepairand exhaust openings clean and free of obstructions.

@ Avoid sharp blows and excessive axial thrust loads on the
output shaft (particularly on sleeve bearing motors).

® Maintain proper lubricant level (check weekly on oil-
lubricated units).

Reliance Large Duty Master A-C Motors when properly
applied, are very easy to maintain. Since clearances and fits are
precisely machined, there are no periodic mechanical adjust-
ments to make. Like any precision machine, periodic inspection
and simple routine maintenance will prolong your motor’s life
and help spot potentially damaging conditions before they
assume the proportions of a disaster. The minimal time spent
performing the simple procedures below cannot begin to com-
pare with the cost of lost productivity and time consuming
major repairs incurred through neglect of routine inspection
and maintenance.

PERIODIC INSPECTION

Every 3 months (or 500 operating hours, whichever comes
first).

1. Listen forany abnormal noises and check cause immediately.
2. Check for excessive vibration.

3. Check to see that air filters, when used, are in place and clean,
and that air passages are not blocked or clogged.

. Check to see that all covers are in place and secure.
. Check for proper lubrication.

. Check bearing temperature rise.

~ O o b

. Check voltage and frequency variations. Unbalanced voltage
of single-phase operation of polyphase motors will cause
excessive heating and ultimately failure. Only a slight unbal-
ance of voltage applied to a polyphase motor will cause large
unbalance currents and resultant overheating. Periodic
checks of phase, voltage, frequency, and power consumption

of an operating motor are recommended. These checks can

also provide an excellent indication of the load from the
driven equipment. Comparisons of this data with previous
no-load and full load power demands will given an indication

of the performance of the driven machine. j

WARNING
HIGH VOLTAGE. ELECTRIC SHOCK MAY CAUSE

SERIOUS OR FATAL INJURY. DISCONNECT
TOUCHING ANY INTERNAL

POWER BEFORE
PART. HIGH VOLTAGE MAY BE PRESENT EVEN
WHEN THE MACHINE IS NOT ROTATING.

8. TURN OFF INPUT POWER and check to see that all
electrical connections are tight.

9. Check for frayed points on interconnecting wiring, especially
at points where it contacts the motor frame.

SEMI-ANNUAL MAINTENANCE

1. Inspect and clean rotor ends, windings and fan blades.

2. Check electrical connections for tightness and absence of
corrosion.

BEARING LUBRICATION

Depending upon the application and ratings, your motor is
equipped with either anti-friction or sleeve type bearings. When
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properly cared for (i.e., inspection and lubrication) bearings will
provide years of uninterrupted service. Use one of the following
lubrication procedures, depending on the type of bearings with
which your motor is equipped.

Anti-Friction Bearings (Grease Lubricated)

Lubrication should be carried out on schedules outlined on
the unit nameplate. If nameplate data is not available, use the
following:

SPEED SERVICE CONDITIONS*
rpm. Standard Severe Extreme
(Hrs.) (Hrs.) (Hrs.)
“1800
1200 4000 2000 1000
900
600 6000 3000 1500
3600 2000 500 350

Standard Conditions
Normal or light loading, clean 0°F (-18°C) to 104°F (40° C)
ambient air temperature.

Severe Conditions
Medium shock, vibration dirt dust, -20°F (-=30° C) to 120°F
(30° C) ambient air temperature. :

Extreme Conditions
Heavy shock, vibration greater than .44 in/sec., heavy dust,
dirt, abrasives, corrosives and/or extreme ambient air
temperatures.
Low: -65°F (-54°C)to 0°F (-18°C)
High: +120°F (50° C) and higher

Recommended Lubricant
Chevron SRI No. 2 — Standard Oil of California, or
equivalent,

CAUTION: Some greases are not chemically com-
patible and should be checked with Reliance sales
office.

Lubricate anti-friction bearings in accordance with the fol-
lowing procedure:

1. De-energize the motor, preferably by opening manual dis-
connect switches.

2. Remove relief plug. If grease is caked around the plug, clean
with a wooden stick or suitable tool. If severe caking appears
at the plug, run the motor until the bearing housing is warm,
permitting a freer flow of grease through the housing.

3. Add grease with a low pressure grease gun — a hand oper-
ated gun is recommended.

4. Add a maximum of one cubic inch of grease or until fresh
grease appears around the shaft or grease relief. Then start
the motor and run with the relief plug open for several
minutes until all excess grease is relieved.

5. Replace plugs and wipe off any excess grease.

Sleeve Bearings

Oil should be changed periodically (at least 6 months), or
immediately if discolored or contaminated. Follow the schedule
on the motor nameplate, or if not shown, use the following
schedule:

LUBRICATION SCHEDULE

SPEED SERVICE CHANGE
rpm. CONDITIONS* OIL
Standard Every 6 mos.
3600 Severe 2000 Hrs.
1800 & Standard Every 6 mos.
Lower Severe 2000 Hrs.
TABLE V.
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Service Conditions:

Standard Conditions:
Normal or light loading, clean 0°F (-18°C) to 104°F (40° C)
ambient air temperature.

Severe Conditions
Medium shock, vibration, dirt dust, -20°F (-30°C) to 120°F
(50° C) ambient air temperature.

Lubricating oils for sleeve bearing motors should be selected
as follows:

1. Viscosity in SUS (centistokes) @ 100°F: (37.8°C):

Blowing
Dry dirt and dust can be removed from inaccessible crevices
by using a jet of low pressure compressed air.

CAUTION: Do not use air pressures greater than 30
psi (200 kPa). Avoid directing the air in such a way
that the dirt will be blown into inner crevices.

1. Avoid inhaling fumes
2. Protect eyes

3. Protect skin

4. Avoid flamible solvents

Solvent Cleaning

Ambient Temperature Speed
Range 600 RPM or Less Over 600 RPM
0°F to 120°F 300 SUS 150 SUS
(-18° C** 10 50° C*) (68 ¢St) (32 ¢S1)
-20°F to 50°F 150 SUS 90 SUS
(-30°C** 10 10°C) (32 ¢St) (18 cSt)
TABLE VI.

*  For higher temperatures, oil coolers should be used.
** For lower temperatures, heaters should be used to assure
adequately high starting temperature.

2. Pour Point: Below minimum starting temperature.

3. Quality: Use a good grade turbine type oil, rust, foam, and
oxidation inhibited. Avoid automotive oils or additives
other than those specifically recommended by the oil
manufacturer.

The procedure for changing oil is as follows:

1. De-energize the motor, preferably by opening the manual
disconnect switches.

2. Remove drain plug and drain oil.

3. Ifoilappears to be contaminated, the housing can be flushed
out by filling with fresh oil and draining again.

4. Replace plug and fill through filler cap until oil level indi-
cated on oil sight gauge

5. Tighten caps and plugs, fill constant level oiler if provided.

6. Start unit and observe to be assured of no oil leakage.

Winding Maintenance

De-energize motor preferably by opening manual disconnect.
To inspect the ends and outside surface of the windings, remove
the endcover from the motor. Inspection of these portions of the
windings will provide a good indication of their general condi-
tion. To thoroughly inspect and clean the windings it may be
necessary to remove the rotor.

There are numerous methods for cleaning windings. The
following methods are most commonly used, in order of prefer-
ence. NOTE: Before cleaning the windings, check for loose
blocking, evidence of damage to insulation, distortion or move-
ment of coils, etc. If any of these conditions exist, contact your
local Reliance Electric service engineer for recommendations.

Dry Wiping

This method is satisfactory when the surfaces to be cleaned
are accessible and when only dry dirt is to be removed. Use a
clean dry, lintless cloth. Do not use “waste” since the lint will
adhere to the insulation and increase dirt collection. Lint is
particularly objectionable on high voltage insulation systems as
it tends to concentrate corona discharge.

Brushing and Suction Cleaning

Remove the dry dust and dirt by brushing with a bristle brush,
followed by a vacuum suction cleaning. DO NOT USE WIRE
BRUSHES.
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CAUTION: Do not use solvents to clean windings
with Class H (silicone) insulation (See nameplate for
type of insulation). Refer to “Cleaning With Water
and Detergents” for proper method of cleaning sil-
icone insulation.

Oil, grease, tar and wax can be removed by cloth wetted with
solvent, followed by wiping with a dry cloth. Typical solvents
which can be used are:
© Atlantic Safety Solvent
® Graymills Solvent
® De-Greaseall

Zep

Stoddard Solvent

WARNING

BE SURE TO ADHERE TO THE SOLVENT MANU-
FACTURER'S PRECAUTIONS.

Cleaning with Water and Detergent
Windings can be cleaned by hose washing or by a pressure
spray from a low pressure steam generator or shop steam line.

CAUTION: Jet pressure and temperature should not
exceed 30 psi (200 kPa) and 90°C respectively. Qil,
grease, tar and wax can be removed by adding a
NON-CONDUCTIVE DETERGENT to the wash
water. After washing, it is advisable to dry the wind-
ings in an oven. )

Reconditioning (Revarnishing) Windings

If after cleaning with solvent or water and detergent, the
insulation shows signs of dryness, etc., it may be necessary to
revarnish the windings. Consult your local Reliance service
engineer for type and proper method of revarnishing.

Checking Insulation Resistance

If the motor has been in storage for an extensive period or has
been subjected to adverse moisture conditions, check the insula-
tion resistance of the stator winding with a megger or an insula-
tion resistance meter. The minimum insulation resistance (Rm)
can be determined from the following formula:

Rm =KV +]
Where

Rm = Minimum insulation resistance in megohms
at 40°C of the entire machine winding.

KV = Rated machine potential, in kilovolts.

For machines in good condition, insulation and resistance
readings of 10 to 100 times Rm are not uncommon. If the
insulation resistance is lower than that calculated from the
formula, the winding should be dried out in one of these two
ways:

1. Bake in an oven (preferably a circulating air oven) at a
temperature not over 90°C until insulation resistance
remains constant.

2. With the rotor locked, apply low voltage and gradually
increase current through winding (do not exceed 509% full
load amps) until winding temperature, measured with ther-
mometer, reaches 90°C. Do not exceed this temperature.



SECTION V
TROUBLESHOOTING

TROUBLE

CAUSE

SOLUTION

Motor won’t start

Motor impropetly connected,

Incorrect line voltage,

Overload relay tripped.

Fuses blown or defective,
Open circuit in stator or rotor.
Short circuit in stator.

Grounded winding,

Check motor connection and control con-
nections.

Check nameplate for required voltage.
Measure voltage at motor terminals.

Correct and reset,
Replace fuses.

Check for open circuit.
Check for short circuit.
Check for ground.

Motor noisy.

Winding single-phased.

Loose mounting.
Noisy bearing.
Coupling halves loose.

Vibration.

Loose covers or pipe.

Uneven air gap.

If winding is single-phased, unit will not
start. Stop unit and try to restart.

Check and correct.
Check and correct.
Inspect alignment and tighten.

Check alignment with driver disconnected.
Check feet plane. Correct balance of
motor rotor if necessary, Check key un-
balance on coupling,

Tighten down,
Check gap.

Excessive bearing temperature
(anti-friction bearing)

Excessive lubrication.
Inadequate lubrication.
Bent shaft.

Coupling misalignment.

Inadequate internal clearance.

Inadequate ventilation.

Clean out grease reservoir.

Add lubricant per nameplate instructions.
Replace shaft.

Realign unit,

Incorrect replacement bearing — consult
factory.

Clean filters. Check to see if louvers are
blocked.

Excessive bearing temperature
(sleeve bearing)

Inadequate oil supply.

Excessive end thrust,
Contaminated oil.
Tight clearance.

Bent shaft.

Oil rings not functioning,

Refer to nameplate requirements and
correct. Check for proper fill, oil, leaks,
gage level.

Locate cause and eliminate. Check coup-
ling float, shaft level, air baffle balance.

Draw and refill. If filters are provided, re-
place with new ones, Determine source of
contamination and correct,

Check bore and O.D, clearance.
Straighten and refinish.

Check for damage or reason for binding —
roundness, burrs, shaft level — and
correct.

ot




F TROUBLE

CAUSE

SOLUTIONS

Excessive bearing temperature
(sleeve bearing) Con’t.

Bearing material torn.
Rough shaft or corrosion.

Bearing misalignment,

Coupling misalignment.
Shaft current.

Dress down, scrape, and refit.
Dress and polish shaft.

Realign bearing or reseat bearing. Check
feet flatness and reshim.

Relign motor.

Insulate bearing and isolate shaft from
ground,

Excessive temperature.

Overload.

Restricted ventilation.

Reduce load to nameplate rating or
replace with larger unit.

Check openings and duct work
for obstructions and correct.

(sleeve-bearing units)

Sealing surface of bearing cap not
flat.

Screws loose.
Pipe fittings loose.

Bearing air pressure equalizer vent
passage clogged.

Wrong sealing compound used on
bearing cap surface.

Electrical Check for grounded or shorted coils and
unbalanced voltages between phases.
01il leak. Overfilled. Drain to proper level or adjust oiler ele-

vation,

Stone or file flat, remove burrs.

Tighten down,
Retighten or replace worn threaded parts.

Clear out passage.

Use Permatex Aviation type No. 3 or
other non-hardening gasket sealer.

Oil leak.
(pressure lube systems)

Too much oil flow in pressure
lube system.

Drain line too small.

Air pressure unbalance.

Reduce flow. (change oriface)

Use larger lines.

Clear venting pipes.

Excessive vibration.

Coupling misalignhment.
Coupling unbalance.

Coupling key unbalance.

Foundation structure
improperly designed.

Rotor unbalance.
Worn bearing.

Coupled equipment.

Shaft straightness.

Realign to operating condition.
Rebalance.

Rebalance.

Correct foundation or mounting base
under motor. (See Foundation p. 5)

Rebalance rotor,
Replace bearing if bore oversized.

Check uncoupled, and if necessary, re-
balance equipment.

Straighten without residual stress to avoid
springback, or, replace shaft.

5 i 2




STATOR CORE REMOVAL — E5000, E5800 Frame

The stator core is located by a machined bore in the frame.
The air gap is accurately maintained by this bore and the bearing
bracket fits machined into the frame ends. The axial location of
the stator core is set at the factory to align with the rotor core.
The frame and stator core are then drilled, pinned and the pins
are tack welded in place.

To remove the stator core, it is necessary to drill out the
locking pins located on the top center rib and bottom center of
the frame. Use caution in drilling to avoid drill penetration
beyond the pin length. Damage to the core and coils can result if
drill depth is excessive.

After the locking pins have been removed, the stator core and
frame should be supported in a vertical position, suspended
from a crane by the stator core lifting straps. Heat should then
be applied to the frame to expand it and allow it to drop away
from the stator core.

Heat the frame in an oven to allow sufficient expansion for
reassembly at the stator core. Locate the core in the same axial
position as originally set at the factory. Support the core until
the frame is cooled, install new locking pins and tack weld them
in place.

ROTOR REMOVAL

1. Follow same procedure as under bearing removal, pick
proper bearing type, i.e., sleeve or anti-friction. Remove top
cover; remove bearing housing.

2. Protect shaft journals by wrapping with heavy kraft paper
or equivalent.

3. Fit a steel pipe or tube (proper inside diameter, length, and
strength) over end of the rotor shaft opposite coupling end of
shaft. Do not place pipe over journal, but locate it instead
over portion of shaft adjacent to rotor core.

4. Attach rope slings (fastened to hoisting crane or chain hoist)
to steel pipe and portion of shaft adjacent to coupling
location.

3. Slowly and carefully move rotor through stator assembly
until end of steel pipe extends beyond coupling end of stator
assembly. Move hoist horizontally and vertically — in such
a way that rotor does not slide against stator winding.

6. Wrap kraft paper around the shaft adjacent to end of steel
pipe. Secure a rope sling to this wrapped-portion of shaft,
and attach sling to an additional hoist (or to same hoist if a
turnbuckle or other means of vertical adjustment can be
used with this third rope sling).

7. Lift third rope sling until it supports weight of rotor end to
which pipe is fitted.

8. Remove steel pipe (and its associated sling) from shaft.

9. Carefully lower rotor onto a large sheet of thick cardboard
(or other suitable material) placed on floor. Block rotor in
place.

10. The rotor and the interior of the stator assembly may be
inspected or cleaned as desired.

11. Assemble in reverse order of removal. If stator core was

moved the air gap alignment must be checked and reset if
necessary.

Bracket Removal (Anti-friction bearing in bracket) Fig. 9
1. Remove covers or accessories that are mounted to the bear-
ing housing.

2. Remove bolts holding bracket to frame and bearing inner
cap bolts.

3. Take bracket off by prying between bracket mounting bolt
lugs and frame bosses. Pry evenly to avoid cocking bracket
on bearing. Do not try to remove bracket when bearing is
hot. Bracket will be free of the frame fit when moved 3/8” (10
mn1) The bracket will be free of the bearing when moved
approximately 2” (50 mm). When removing the bracket from

the the unit use suitable lifting means to support the bracket
and to avoid injury.

4. The bearing can now be removed. (Refer to bearing
replacement.)

5. Reassembly parts in reverse order of removal.

On totally enclosed fan cooled (TEFC) motors the inboard
surface of the bracket and bearing inner cap are covered with a
metal thermal barrier. Prior to reassembly of the motor, a check
should be made to assure that these thermal barriers are in place,
as the motor bearings may overheat without them.

Repairs on TEFC-XP motors must be performed by an
approved Service Center in order to maintain the Underwriters’
Laboratory (UL) integrity of its label.

Bracket Removal (Sleeve bearing bracket with rabbet fit)

Fig.9

1. Remove covers or accessories that are mounted to the
bracket,

2. Remove bearing (Refer to bearing replacement).

3. Liftshaft off the bracket seal fits using a rope or non-metallic
sling. Block shaft in this position.

4. Remove bolts holding bracket to frame.

5. Take bracket.off by prying between bracket mounting bolt
" lugs and frame bosses. Pry evenly to avoid cocking bracket.
Bracket will be free of frame fit when moved 3/8” (10 mm).
When removing the bracket from the unit, use suitable lifting
means to support bracket and to aveid injury.

6. Reassemble parts in reverse order.

Figure 8

Bracket Removal E5000, E5800
Frame Anti-Friction Bearing



N

Figure 9

Bracket Removal E5000, E5800
Frame Sleeve Bearing

Anti-Friction Bearing Replacement

L.
2

Remove bracket and/ or cartridge.

The bearing can now be removed by using a conventional
bearing puller with the puller arms located behind the bear-
ing race. Protect the shaft center by using a spacer block of
brass or some other soft material between the shaft and
bearing puller.

. Clean and inspect all parts.

On totally enclosed fan cooled (TEFC) motors equipped
with space heaters, it will be necessary to disconnect the leads
from the space heater terminals prior to removing the bear-
ing inner cap.

. All shaft shoulders should be dressed to assure square

shoulders for bearing replacement.

. Heat bearing in oil to 250° F-275°F (120° C-135° C). Hold at

this temperature for at least 20 minutes to permit thorough
absorption of heat and adequate expansion. The bearing can
be assembled without force if properly heated.

Alternate Method — Heat bearing in electric oven or home
type electric roaster. Wrap bearing to keep dirt out. Heat to
250° F-275°F (120° C-135° C). Hold at this temperature for at
least 30 minutes after oven reaches this temperature to per-
mit thorough absorption of heat and adequate expansion.
Check bearing with thermometer if possible to assure
temperature,

. Place bearing on shaft making sure that it is contacting

locating shoulder on the shaft.

Reassemble parts in reverse order of removal. Make sure
dowels are engaged in both bracket and motor frame.

. Lubricate bearings as indicated under Lubrication (page 13).

Sleeve Bearing Replacement (Cylindrical Seated)

1

. Remove top cover or grille as required.

2. Remove bearing temperature detectors (if used).

3. Remove screws used to hold top half of bearing housing to

bottom half,
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12.

13.

14.
15.
16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

- Back-off top half of housing using jack screws in tapped

holes if so equipped. Otherwise use two pry bars in vent
holes to lift cap evenly. (Housing halves are dowelled
together, Fig. 10).

. Using a small pry and nominal hand pressure, separate the

bearing halves. (Bearings halves are dowelled together, Fig,
I1). NOTE: Some models are equipped with socket head
screws in addition to the dowels. These screws must be
removed before attempting to pry bearing top off.

. Remove top half of bearing and bearing anti-rotation key-

ing devices from bearing housing, (Fig. 11 and 12).

. Using a rope or sling (non-metal) around the shaft, raise it

just high enough to be able to spin-out the bottom half of
the bearing.

. Tap bearing gently to unseat and spin bearing half up and

out of housing.

NOTE: Shims used to limit axial float are located on the
outboard end of the bearing in the housing. Remove and
note the quantity used at each end, (Fig. 13).

. Remove bottom half of bearing and gently lower shaft.
10.

Check to see that bearing journal and shoulders are free of
nicks and burrs; dress with rubber stone or replace as
necessary.

. Using a clean, lint-free cloth, wipe bearing journal and

bearing clean and dry.

Apply a light, even coat of “Prussian Bluing” to the shaft
bearing journal.

As in step 7, raise the shaft as required to reassemble
bearing. Do not allow the shaft to touch the bearing and
smear the bluing.

Gently lower the shaft until it is in its final position,
Assemble top half of bearing.

Reassemble parts in reverse order of removal. Make sure
dowel pins are engaged in top and bottom halves of
housing.

By hand (or suitable wrench) slowly rotate the shaft 1/2
turn in one direction to transfer bluing to bearing high
spots.

Remove screws used to hold top half of bearing housing to
bottom half.

Back-off top half of housing using jack screws in tapped
holes if so equipped. Otherwise use two pry bars in vent
holes to lift cap evenly. (Housing halves are dowelled
together).

Using a small pry and nominal hand pressure, separate the
bearing halves. (Bearing halves are dowelled together).

NOTE: Some models are equipped with socket head screws
in addition to the dowels. These screws must be removed
before attempting to pry bearing top off.

Raise the shaft as in step 7, free bearing from shaft and
remove. Use caution to prevent smearing the bluing.

Using proper tools, scrape all high spots. Clean bearing and
bearing journal and re-blue.

Repeat steps 12-22 until inspection shows at least 75%
contact on center of bottom half.

Wipe bearing and journal free of bluing and pour fresh,
clean oil on bearing journal and over bearing. Be sure to
cover both inside and outside diameters. Replace bottom
half of bearing. Use caution to prevent damage to bearing
and to prevent dirt from contaminating bearing surface.

Replace anti-rotation keys. If keys are equipped with a tab
to prevent axial bearing movement the keys should be



26.
27.

28.

installed with tabs pointing toward the bearing.
Assemble top half of bearing.

Reassemble parts in reverse order of removal. Make sure
dowel pins are engaged in top and bottom halves of hous-
ing. Apply non-hardening aviation type Permatex #3 to
faces of lower bearing housing.

When restarting a motor which has had bearings replaced
the sequence of steps used during the “initial start” portion
of this manual should be followed.

Figure 13

RENEWAL PARTS

The high productivity which industry seeks to maintain,
demands a well planned maintenance program — the success of
which often can depend on the number and type of spare parts
on hand. Serious consideration should be given to having all
vital replacement components on hand to protect the units
against costly down time.

A detailed parts list, which gives Reliance Electric’s recom-
mendations for spare parts that should be stocked for your
equipment, can be ordered from:

1. Nearest Reliance Electric sales office.
2. Nearest Reliance Electric distributor.
3. Reliance Renewal Parts, Cleveland, Ohio.

Be sure to include complete nameplate data — purchase order
number, serial number, model number, rating, etc., — for your
equipment when ordering the spare parts list.

. Parts can be obtained from your nearest Reliance parts dis-
tributor, or directly from our factory. When ordering parts for
which a part number is not available, give complete description
of part and purchase order number, serial number, model
number, etc., of the equipment on which the part is used.

New Parts Guarantee

The Company guarantees that the parts to be delivered in the
event of an order will be the kind of quality described in the
specifications, and no other warranty, except of title, shall be
implied. The conditions of any tests shall be mutually agreed
upon, and the Company shall be notified of, and may be repres-
ented at, all tests which may be made. If any failure to comply
with the specifications appears within one (1) year from the date
of shipment, the purchaser shall notify the Company thereof
immediately, and the Company shall thereupon correct the
defect, or defects, by repairing the defective part or parts or by
supplying a replacement therefor, The liability of the Company
(except as to title) arising out of the supplying of said parts or
their use, whether on warranties or otherwise, shall not in any
case exceed the cost of correcting defects in the parts, and, upon
the expiration of said one (1) year, all such liability shall
terminate.
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SDC PRE-STARTUP

CHECK SHEET

CUSTOMER
ag# SERIAL #

DRIVE MOTOR MFG SIN HP

B/D MOTOR MFG SIN HP

B/D MFG. (ECB ) (DC ) (OTHER )

B/D CONTROL S/N

SERVICE ENGINEER

IS THERE SUFFICIENT ROM TO REMOVE THE FEED TUBE?

IS THERE A MONORAIL AND IS IT POSITIONED TO ALLOW EASY
REMOVAL OF THE VARIOUS COMPONENTS?

IS THERE SUFFICIENT HEAD ROOM TO HOIST COMPONENTS CLEAR OF
OTHER COMPONENTS?

IS THE MACHINE LEVEL?
/4" MINIMUM CLEARANCE BETWEEN (CAST) VIBRATION ISOLATORS.
3/8" MINIMUM CLEARANCE BETWEEN (STEEL) VIBRATION ISOLATORS.

TIGHTEN ISOLATORS TO 20 FT/LBS on P5000°'S OR LARGER:

IS THE FEED TUBE SEAL PROPERLY ADJUSTED?

ARE ALL THE JACKSHAFT SET SCREWS TIGHT?

IS THE HOIST PROPERLY SIZED FOR LIFTING THE ROTATING ASSEMBLY?
(2 TON P3400) (5 TON P5000/PM75000) (10 TON PM95000)

1



ARE THE PULLEYS ALIGNED AND THE BELTS PROPERLY TENSIONED?
IS THE MOTOR SUPPORT LEVEL AND CLEAR OF THE FLOOR?

ARE ALL THE PLATE DAMS SET ON THE SAME NUMBER?
WHAT IS THE NUMBER? [ ]

DOES THE SYSTEM HAVE AN AUTOMATIC FEED SHUTOFF?

IF SUPPLIED, IS THE HYDRAULIC PRESSURE TRANSMITTER PROPERLY
FILLED AND ADJUSTED, TO A GAP OF 5/16"?

CHECK THE BACKDRIVE ALIGNMENT:
ANGULAR [0.044 MAX]

‘! , £
PARALLEL /3" Spen. , DZ{  [0.002/INCH OF SPAN] 5%

IS THE FLUID COUPLING ALIGNED? [AFTER BELT TENSIONING]

FACE [0.005 MAX]
0.0, [0.005 MAX]
PIPING

IS THE WATER DRAIN LINE FROM THE ECB OPEN AT THE BRAKE?

IS THE FEED TUBE SECURELY FASTENED AND DOES IT HAVE A FLEXIBLE
CONNECTOR INSTALLED?

BE SURE NOTHING RIGID IS CONNECT TO THE MACHINE?

IS A WATER LINE CONNECTED TO THE FEED LINE FOR FLUSHING THE
MACHINE?

DO ALL THE RINSE LINES TO THE MACHINE HAVE FLEX CONNECTIONS?

IS THERE A STEADY FLOW OF POTABLE WATER TO THE ECB? _
ARE THE CUSTOMERS DISCHARGE CHUTES INDEPENDENTLY
SUPPORTED?

AREFLEX CONNECTIONS INSTALLED BETWEEN THE CENTRIFUGE CASING
AND THE CUSTOMER’S CHUTES?

IS THERE A STEADY FLOW OF WATER TO THE LUBE SYSTEM HEAT
EXCHANGER?

IS THE SARCO VALVE SET TO MAINTAIN A 90 DEG. F. INLET OIL TEMP?



- -——-ARE-THE-VENT-PIPES PROPERLY_SIZED AND LOCATED? .. _ . ___ _ .

WHAT SIZE__ ?

IS THERE A VENT ON THE SOLIDS CHUTE?
ELECTRICALS
IS FLEXIBLE CONDUIT USED ON THE DRIVE MOTOR?

WHAT IS THE TIME ON THE ACCELERATION TIMER?
MINUTES SECONDS

IS THE MOTOR ROTATION CORRECT IN BOTH THE START AND RUN
MODE? [BOWL ROTATES CLOCKWISE FROM THE FEED TUBE END]

IF SUPPLIED IS THE FAULT DETECTOR OPERATIONAL?

IS THE LUBE PUMP MOTOR DIRECTION CORRECT?

ARE THE OIL FLOW INDICATORS PROPERLY ADJUSTED?

OLD STYLE [OPEN AT 50% FALLING FLOW]

NEW STYLE [OPEN AT .2 GPM FALLING FLOW]

IS THE TORQUE CONTROL SWITCH WIRED TO SHUTDOWN THE
MACHINE? [CHECK BY TRIPPING THE TORQUE CONTROL TO BE SUREIT
SHUTS THE MACHINE DOWN].

IS THE AMMETER SHUNTED OUT DURING ACCELERATION?

IS THE WATER PRESSURE SWITCH OF THE ECB SET? [OPEN BELOW
35PSI]

WHAT ARE THE B/D SETTINGS?
MIN. SPEED MAX. SPEED

WHAT ARE THE DC BACKDRIVE CONTROL SETTINGS?
ARMATURE VOLTS
HOT FIELD AMPS
MAX. TORQUE

IS THE RPM METER CALIBRATED?
IS THE VIBRATION SWITCH SET?

ARE THE % EXITATION METER SET POINTS INTERLOCKED TO SHUT THE
MACHINE DOWN?



- WHAT IS -THE- SETFING- OF THE INSTANTANEOUS - TRIP— RELAY-4F-

SUPPLIED?

CHECK THE AUTO RESET ON THE D.C. BREAKER TO BE SURE IT
OPERATES.

LUBRICATION

ARE THE GREASE AND OILS TO BE USED OF THE RECOMMENDED TYPE?
CHECK THE GEARBOX LEVEL:

GREASE THE CONVEYOR BEARINGS:

GREASE THE PILLOW BLOCK BEARINGS OR CHECK THE OIL LEVEL:

GREASE ALL THE REMAINING FITTINGS:
[JACKSHAFT, CENTRIC CLUTCH, MOTOR HINGE PINS]

CHECK THE JACKSHAFT OIL LEVEL:

CHECK THE FLUID COUPLING OIL LEVEL:

DEMONSTRATE GREASING TO THE CUSTOMER:
MOTORS

PRIOR TO TESTING GREASE MOTORS:

TEST RUN MINIMUM 4 HOURS

ACCELERATION TIME MIN. TO RPM
RETURN OIL TEMPERATURE AFTER 4 HOURS:

FRONT DEG. F

REAR DEG. F

TEMPERATURE OF OIL TO BEARINGS AFTER 4 HOURS:
DEG. F

PILLOW BLOCK TEMPERATURE AFTER 4 HOURS:

FRONT CcooL WARM HOT
REAR cooL WARM HOT



VIBRATION LEVEL: [ADD READINGS IF AVAILABLE]

OFF STREAM
ON STREAM

UNLESS RETENSIONING IS NECESSARY, ADVISE CUSTOMER TO
RETENSION BELTS AFTER 72 HOURS OF RUNNING:

ARE ALL THE SUPPLIED SPARES ACCOUNTED FOR?
YES NO

PROCESS

IS THE FEED MATERIAL THE CENTRIFUGE IS OPERATING ON, THE
ORIGINALLY SPECIFIED MATERIAL? YES NO

IF THE ANSWER TO THE ABOVE QUESTION IS NO:
WHAT IS THE MATERIAL?

CONTACT OUR ENGINEERING:

REVISION 5/91
FILE:STARTCHK.SHT






INSTALLATION AND

BULLETINS

8210

MAINTENANCE INSTRUCTIONS 8211

2-WAY INTERNAL PILOT OPERATED SOLENOID VALVES
DIAPHRAGM TYPE — 1, 11/4 AND 11/2 N.P.T.

NORMALLY CLOSED OPERATION

DESCRIPTION

Bulletin 8210°s are 2-way, normally closed internal pilot operated
solenoid valves. Valve body and bonnet are of brass construction.
Standard valves have a General Purpose, NEMA Type 1 Solenoid
Enclosure.

Bulletin 8211°s are the same as Bulletin 8210’s except the solenoids are

equipped with an enclosure which is designed to meet NEMA Type 4 -

Watertight, NEMA Type 7 (C or D) Hazardous Locations - Class I, Group

C or D, and NEMA Type 9 (E, F or G) Hazardous Locations - Class II,

Groups E, F or G. The Explosion-Proof/ Watertight Solenoid Enclosures

are shown on separate sheets of Installation and Maintenance
- Instructions, Form Nos, V-5380 and V-5391.

OPERATION

Normally Closed: Valve is closed when the solenoid is de-energized and
open when solenoid is energized.

MANUAL OPERATOR (OPTIONAL) (Refer to Figure 1)

Valves with Suffix ‘‘MO"" in catalog number are provided with a manual
operator which allows manual operation when desired or during an
interruption of electrical power.

MANUAL OPERATOR OPERATION (Refer to Figure 1)

To operate valve manually, rotate manual operator stem clockwise 180°.
Disengage manual operator by rotating stem counterclockwise 180°
before operating electrically.

INSTALLATION

Check nameplate for correct catalog number, pressure, voltage and
service.

TEMPERATURE LIMITATIONS

For maximum valve ambient and fluid temperatures, refer to chart
below. The temperature limitations listed are for U.L. applications. For
non U.L. applications, higher ambient and fluid temperature limitations
are available. Consult factory, Check catalog number on nameplate to
determine maximum temperatures.

Coil Catalog | Maximum | Maximum
Construction Class Number | Ambient Fluid

Prefix |Temp.°F.|Temp. °F.

A None or DA 77 180

A—C Construction F OF or FT 120 180

(A lternating Current) il
H HT 140 180
D—C Construction A F None, FT
or H or HT e =

(Direct Current)

POSITIONING/MOUNTING

This valve is designed to perform properly when mounted in any
position, However, for optimum life and performance, the solenoid
should be mounted vertical and upright so as to reduce the possibility of
foreign matter accumulating in the core tube area.

PIPING

Connect piping to valve according to markings on valve body. Apply pipe
compound sparingly to male pipe threads only; if applied to valve
threads, it may enter the valve and cause operational difficulties. Pipe
" strain should be avoided by proper support and alignment of piping.
When tightening the pipe, do not use valve as a lever. Wrenches applied
to valve body or piping are to be located as close as possible to connection

point.

Form No. V-5436R2 PRINTED IN U.S.A.

1976 Antomatic Switch Co.

Form No. V-5436R2 |

IMPORTANT: For the protection of the solenoid valve, install a stralner
or filter suitable for the service involved in the inlet side as close to the
valve as possible. Periodic cleaning is required depending on the service
conditions. See Bulletins 8600, 8601 and 8602 for strainers.

WIRING

Wiring must comply with Local and National Electrical Codes. Housings
for all solenoids are provided with connections for 1/2 inch conduit. The
General Purpose Solenoid Enclosure may be rotated to facilitate wiring
by removing the retaining cap or clip. CAUTION: When metal retaining
clip disengages, it will spring upward. Rotate to desired position.
Replace retaining cap or clip before operating.

SOLENOID TEMPERATURE

Standard catalog valves are supplied with coils designed for continuous
duty service. When the solenoid is energized for a long period, the
solenoid enclosure becomes hot and can be touched with the hand only
for an instant. This is a safe operating temperature. Any excessive
heating will be indicated by the smoke and odor of burniing coil
insulation.

MAINTENANCE

WARNING: Turn off electrical power supply and depressurize valve
before making repalrs. It is not necessary to remove valve from pipe line
for repairs.

CLEANING

A periodic cleaning of all solenoid valves is desirable. The time between
cleanings will vary depending on media and service conditions. In
general, if the voltage to the coil is correct, sluggish valve operation,
excessive leakage or noise will indicate that cleaning is required. Be sure
to clean valve strainer or filter when cleaning solenoid valve.

PREVENTIVE MAINTENANCE

1. Keep the medium flowing through the valve as free from dirt and
foreign material as possible.

2. While in service, operate the valve at least once a month to insure
proper opening and closing.

3. Periodic inspection (depending on media and service conditions) of
internal valve parts for damage or excessive wear is recommended.
Thoroughly clean all parts. Replace any parts that are worn or
damaged.

IMPROPER OPERATION

1. Faulty Control Circuit: Check the electrical system by energizing the
solenoid. A metallic click signifies the solenoid is operating. Absence
of the click indicates loss of power supply. Check for loose or blown-
out fuses, open circuited or grounded coils, broken lead wires or splice
connections.

2. Burned-Out Coil: Check for open circuited coil. Replace coil, if
necessary.

3. Low Voltage: Check voltage across coil leads. Voltage must be at
least 85% of nameplate rating.

4. Incorrect Pressure: Check valve pressure. Pressure to valve must be
within range specified on nameplate.

5. Excessive Leakage: Disassemble valve and clean all parts. Replace
worn or damaged parts with a complete Spare Parts Kit for best
results.

ASCO Valves

FLORHAM PARK, NEW JERSEY 07932

© mﬁ_{: Swﬂﬁh Cﬁ. 1976, ALL RIGHTS RESERVED.




COIL REPLACEMENT

Turn off electrical power supply and disconnect coll lead wires. Proceed
in the following manner:

A-C CONSTRUCTION (Refer to Figure 2)

1. Remove retaining cap or clip, nameplate and cover. CAUTION:
When metal retaining clip disengages, It will spring upward.

2. Slip yoke containing coil, sleeves and insulating washers off the
solenoid base sub-assembly, Insulating washers are omitted when a
molded coil is used.

3. Reassemble in reverse order of disassembly paying careful attention
to exploded view provided for identification and placement of parts.

D-C CONSTRUCTION (Refer to Figure 3)

1. Remove retaining cap or clip, nameplate and housing. CAUTION:
When metal retaining clip disengages, it will spring upward.

2, Remove spring washer, coil and insulating washers. Insulating
washers are omitted when a molded coil is used.

3. Reassemble in reverse order of disassembly paying careful attention
to exploded view provided for identification and placement of parts,

SPARE PARTS KITS

Spare Parts Kits and Coils are available for ASCO valves,

Parts marked with an asterisk (*) are supplied in Spare Parts Kits.

ORDERING INFORMATION
FOR SPARE PARTS KITS
When Ordering Spare Parts or Coils

Specify Valve Catalog Number,
. Serial Number and Voltage.

TORQUE SOLENOID BASE SUB-
ASSEMBLY AND MANUAL OPERATOR
BODY TO 175425 INCH POUNDS

A-C CONSTRUCTION D-C CONSTRUCTION

CAUTION: Solenoid must be fully reassembled as the housing and
internal parts are part of and complete the magnetic circult. Place
insulating washers at each end of coll, If required.

MANUAL OPERATOR DISASSEMBLY AND REASSEMBLY
{Refer to Figure 1)
Depressurize valve and turn off electrical power supply. Proceed in the

SOLENOID BASE
SUB - ASSEMBLY

following manner: (SEE NOTE) CORE *
i i . ; ASSEMBLY
1. Remove retaining cap or clip and slip entire solenoid enclosure off
solenoid base sub-assembly. CAUTION: When metal retaining clip ﬂisgg@gw CORE

disengages, it will spring upward. Unscrew solenoid base sub-
assembly and remove manual operator body gasket.

2. Unscrew the manual operator body. Remove the body, stem retainer,
core assembly, core spring and bonnet gasket.

3. Slip stem/spacer sub-assembly and stem gasket from manual operator
bedy.

4. All parts are now accessible for cleaning or replacement. Replace
worn or damaged parts with a complete Spare Parts Kit for best
results.

5. Reassemble in reverse order of disassembly paying careful attention
to exploded views provided for identification and placement of parts.
Be sure the spacer on the stem/spacer sub-assembly is located
properly when reassembling.

6. Torque solenoid base sub-assembly and manual operator body to
175 + 25 inch pounds.

VALVE DISASSEMBLY AND REASSEMBLY (Refer to Figures 2 & 3)

MANUAL OPERATOR
BODY GASKET *

MANUAL OPERATOR
BODY
STEM/SPACER STEM RETAINER

BONNET GASKET*

VALVE BODY

NOTE:
CLOSED END OF CCRE SPRING
MUST PROTRUDE FROM TOP

PARTS INCLUDED IN
SPARE PARTS KITe}e

Depressurize valve and turn off electrical power supply. Proceed in the OF CORE.

following manner:

1. Remove retaining cap or clip and slip the entire solenoid enclosure CER L |
off the solenoid base sub-assembly. CAUTION: When the metal SPACER SPA QCATION

retalning clip disengages, it will spring upward,

2. Unscrew solenoid base sub-assembly and remove bonnet gasket, core

assembly and core spring. Unscrew valve seat.

. Remove bonnet screws and bonnet.

- Remove diaphragm spring, diaphragm assembly, body gasket and

body passage gasket.

S. All parts are now accessible for cleaning or replacement. Replace
worn or damaged parts with a complete Spare Parts Kit for best
results,

6. Reassemble in reverse order of disassembly paying careful attention

to exploded views provided for identification and placement of parts.

. Torque valve seat to 65 + 10 inch pounds.

- Torque solenoid base sub-assembly to 175 + 25 pounds.

. Torque bonnet screws to 144 + 15 inch pounds.

. After maintenance, operate valve a few times to be sure of proper

opening and closing.

B

(=R =N N

ASCO Valves

ASCO. _
i Automatic Switch Co.
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/—SPACER

] goafl |
\—STEM RETAINER—/

A-C CONSTRUCTION D-C CONSTRUCTION

IMPORTANT
SPACER MUST BE INSIDE OF
STEM RETAINER FOR A-C CONSTRUCTION
AND QUTSIDE OF STEM RETAINER
FOR D-C CONSTRUCTION.

Figure 1. Manual Operator

FLORHAM PARK, NEW JERSEY 07932
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Figure 2.

RETAINING CLIP*

RETAINING CAP%

NAMEPLATE

PARTS INCLUDED IN
— SPARE PARTS KIT}e

SLEEVE

INSULATING WASHER
(OMITTED WHEN MOLDED
COIL IS USED)

HOUSING

HOUSING PROVIDED WITH
7/8 DIA HOLE FOR
1/2 INCH CONDUIT

INSULATING WASHER
(OMITTED WHEN MOLDED
COIL IS USED)

SOLENOID BASE
SUB - ASSEMBLY

CORE SPRING *
(CLOSED END PROTRUDES
FROM TOP OF CORE)

TORQUE SOLENOQID BASE
SUB-ASSEMBLY TO
175+ 25 INCH POUNDS

STAINLESS STEEL BODY AND BONNET
CORE AssemsLY 5K CONFIGURATION SLIGHTLY DIFFERENT.

T TRU IS ;
CD—BONNET GASKET% INTERNAL CONSTRUCTION IS THE SAME

VALVE SEAT TORQUE VALVE SEAT

TO 65 10 INCH POUNDS

VALVE BODY BODY PASSAGE GASKET e

DIAPHRAGM ASSEMBLY 3§

KsopY GAsKET

BONNET

@, SCREW
\f

<JDIAPHRAGM SPRING

|TORQUE BONNET SCREWS
TO 144+ 15 INCH POUNDS BONNET

Bulletin 8210 - A-C Construction
General Purpose Solencid Enclosure Shown
For Explosion-Proof/ Watertight Solenoid Enclosure used on Bulletin 8211, see Form No. V-5391

@ th Smh Cﬁ. 1876, ALL RIGHTS RESERVED,



@RETAINING cLipk

RETAINING CAP

PARTS INCLUDED IM
SPARE PARTS KIT o3

SPRING WASHER

INSULATING WASHER
(OMITTED WHEN MOLDED
COIL IS USED) s
TORQUE SOLENOID BASE
CoIL i SUB - ASSEMBLY TO
4 1752 25 INCH POUNDS

INSULATING WASHER
(OMITTED WHEN MCLDED
COIL 1S USED)

BASEPLATE

7/8 DIA, HOLE FOR
I/2 INCH CONDUIT

L

SOLENOID BASE i

SUB - ASSEMBLY ; STAINLESS STEEL ‘BODY AND BONNET
CONFIGURATION SLIGHTLY DIFFERENT.
INTERNAL CONSTRUCTION IS THE SAME.

" 4——CORE AssEmBLY

*CORE SPRING

BONNET GASKET *

VALVE SEAT—— TORQUE VALVE SEAT

TO 65+ 10 INCH POUNDS

VALVE BODY

BODY PASSAGE GASKET TORQUE BONNET SCREWS

TO 144X 15 INCH POUNDS

DIAPHRAGM ASSEMBLY “#°

Bulletin 8210 - D-C Construction
General Purpose Solenold Enclosure Shown
For Explosion-Proof/ Watertight Solenoid Enclosure used on Bulletin 8211, see Form No., V-5380

Figure 3.

ASCO Valves .

Automatic Switch Co.  rLornam PARK, NEW JERSEY 07032 Form No. V-5436R2 PRINTED IN US.A. 1976
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JTEMS LISTED BELOW ARE NOT SHOWN ON THIS DWE. BUT ARE SPECIFIED ON CENTRIFUGE B/
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FUSELESS PANEL DRIVE

SPINOLEMATE™

CLEVELAND
MACHINE
CONIROLS

CLEVELAND MACHINE CONTROLS, IVC.

WESTERN OPERATIONS

ONE KELLY COURT, MENLO PARK, CALIFORNIA 94025
PHONE (415) 328-2640  TELEX 34 5521

WARNING

This equipment is at line potential any time the incoming

line power disconnect is closed even if the motor is not
rotating. AC power must be disconnected (all phases)
before it is safe to touch any internal parts of this equipment.

CORPORATE HEADQUARTERS
7550 HUB PARKWAY, CLEVELAND, ©H 44125
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RECEIVING, HANDLING & STORAGE

Receiving

‘The equipment must be placed under adequate cover immediately upon
receipt as packing cases are not suitable for outdoor or unprotected storage.

Examine the shipment carefully upon arrival and check items with the
Packing List. Any shortage or damage should be reported promptly to
the carrier and to the nearest CMC sales office.

Storage

If equipment is not being installed immediately, it should be stored in a
clean, dry location. Precautions should be taken to prevent moisture from
accumulating in the equipment. Moisture, dust or dirt is detrimental to

the equipment operation.

WARNING: THIS EQUIPMENT SHOULD BE
INSTALLED, ADJUSTED AND SERVICED BY QUALI-
FIED PERSONNEL FAMILIAR WITH ELECTRICAL
EQUIPMENT AND THE CONTENTS OF THIS MANUAL.

DO NOT SERVICE MOTOR UNLESS ALL POWER IS
OFF. VOLTAGE MAY BE PRESENT EVEN THOUGH
MOTOR SHAFT IS NOT ROTATING.
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1.

GENERAL DESCRIPTION

MEET THE SPINDLEMATE TM

The CMC SPINDLEMATE Controller is designed
specifically for use with standard shunt-wound DC motors in
machine tool spindle drive applications. It provides a system
which combines the high torque characteristics of a DC motor
at low speed with operation well above base speed at constant
horsepower. A three-phase full-wave (6 pulse) regenerative
SCR (silicon controlled rectifier) power bridge is utilized in
the armature power circuit for fast response, controlled stops
and excellent current form factor. This type of configuration
allows direct line operation without the need for an isolation
power transformer or output ''overlap' inductor.

Available in four sizes, the SPINDLEMATE is MTD (machine
tool duty) rated for optimum match to the machine application.
The regenerative feature of the controller provides four-quid-
rant power flow in response to low-level analog commands from
tbe CNC or operator controls. A built-in field regulator auto-
matically weakens the motor shunt field in the constant horse-
power range of operation and is used for field economizing at
idle periods. Speed feedback is from a motor-mounted DC
tachometer. Comparator circuits with optically coupled tran-
sistor outputs are provided for low-speed and set speed detec-
tion. These outputs can be directly connected back to the CNC
or relay interfaced for interlock functions such as controlled
stop, feed enable, gear shift speed, etc. A third (AUX) com-
parator can be tailored to a specific machine function via cir-

cuit board jumper matrix.

The SPINDLEMATE's compact design requires a minimum of
panel space while its modular construction provides straight-
forward maintainability, Power and control circuit subassem-
blies are easily replaceable. Control circuitry is incorporated
onto two main plug-in printed wiring boards to minimize spares
requirements and simplify adjustment. Diagnostic aids include
status and latching fault LED's and a connector is provided for

an optional tester.
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Each SPINDLEMATE incorporates the following standard
features:

o 3¢, Full-Wave (6 pulse) o Controlled acceler-
Regenerative SCR Bridge ation/deceleration
o Machine Tool Rated (MTD) o] Single-ended or

differential i
150% Torque - 15 min. Hilmneniiak. nguks

200% Torque - 1 min. o Tachometer feedback

(or BEMF f{feedback
without field range)

o Status and Fault LED
indi
o Phase Sequence insensitive SRREEREEES
o Small size/modular

o 50/60 Hz operation - jumper construction

connectable.
Plug-in ci it b
o Integral shunt field regulator © ug-in circuit boards

for wide speed range. o Provision for plug-in

. ‘ tester
o Motor shunt field economi-

zing to minimize heating at

o} Servi bility - circui
idle periods. viceability - circuit

boards hinged to provide
access to SCRs and

o Full time inner current loop. pifar chassis, compEn sl

o Low level control circuitry -
no high voltage on main con-
trol circuit boards.

o SCR snubbers and ferrite
line reactors for dv/dt
and di/dt protection

o Optovrisolated speed comparator

X o Easily removable SCR
output signals

subassemblies

o Motor armature current and
voltage output signals
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SPECIFICATIONS, SPINDLEMATE CONTROLLER

240V MODELS
Cont. Cont.
Horsepower Spindlemate Rated Rated Unit
MTD* Cont. Model Line Amps | Arm.Amps | Size
7-1/2 5 SP 1240-5A 18 17.7 A@
10 7-1/2] SP 1240-7.5A 27 28.1 AG
15 10 SP 1240-10A 34 36:.%6 A®@
22-1/2 | 15 SP 1240-25A 49 55.1 A®
30 20 SP 1240-20B 62 70.5 B
37-1/2 25 SP 1240-25B 79 91.3 B
45 30 SP 1240-30C 89 107 C
60 40 SP 1240-40C 114 138 C
75 50 SP 1240-50C 145 175 C
90 60 SP 1240-60C 170 205 C
100 75 SP 1240-75C 211 256 C
125 100 SP 1240-100D 284 345 D
150 125 SP 1240-125D 349 425 D
500V MODELS
7-1/2 5 SP 1500-5A 11 8.4 AB
10 7-1/2] SP 1500-7.5A 15 1352 A®
15 10 SP 1500-104A 18 17.2 AG
22-1/2 | 15 SP 1500-15A 25 25,2 A®
30 20 SP 1500-20A 33 35.1 A
37-1/2 25 SP 1500-25A 39, 42.7 A®
45 30 SP 1500-30A 45 50. 4 A®
60 40 SP 1500-40B 58 65. 4 B
75 50 SP 1500-50B 73 83.7 B
90 60 SP 1500-60C 80 97.4 C
100 75 SP 1500-75C 105 123 C
125 100 SP 1500-100C 135 161 &
150 125 SP 1500-125C 170 202 C
180 150 SP 1500-150C 200 240 C
300 200 SP 1500-200D 270 323 D
375 250 SP 1500-250D 332 399 D
* MTD indicates "Machine Tool Duty"
Indicates Size B with optional integral tester
1-3 S5«00-781



12 SPECIFICATIONS (Cont'd)
240V Models 500 V Models

1. AC Input Power 230 VAC 110% 460 VAC +10%

3¢, 50/60 Hz

2 Armature Output Voltage 0 to +240 VDC 0 to +500 VDC

3. Field Voltage 150 VDC Nominal 300 VDC Nominal

4, Armature Current Rating 100% Rated Continuous

(See table, P. 1-3) 150% Rated 15 Min.
200% Rated 1 Min.

5, Field Current Rating 10 Amp., Max.

6. Field Control Range 4:1

7. Ambient Temperature

Operating 55°C
Storage 85°C

8. Altitude 3300 Feet max, without
derating

9. Cooling

Size A Convection
Sizes B, C & D Fan-Cooled

10. Input Command Scale Factor 0 to +10 VDC Nominal
(Can be + 5 or 17.5)

11, Tachometer Scale Factor +7 VDC per 1000 RPM min.
+200 VDC max. at full speed
without special scaling.

12. Input Impedance 10 ¥, Min.

135 Reference Voltages Avail. +12V Regulated

(50 ma max. each)

+24V Unregulated

1-4
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14. Module Size
A 10-1/2X % 11-1/2H x 9-1/4D
B 10-1/2W x 18-1/8H x 9-1/4D
C 13W x 20-1/2H x 11-1/4D
D 22-1/2W x 32H x 15D

15, Output Signals
Armature Current +10V @ 150% Rated Current
Armature Voltage 18V @ Rated Voltage
Fault Interlock Relay Form C Contacts
Speed Comparators Set Speed
(Opto-Isolated Transistors) Low Speed

Aux, Speed

16. Terminals

Control and Signal Tubular Screw type terminal
blocks

Power, Sizes A & B Tubular screw type terminals
Power, Size C& D Bus bars

17. Adjustments
Stability 10:1 range Acceleration 0.5 to 5 sec.
Torque 0 to 200% Set Speed 1 /2% of Max Speed
IR Comp With BEMF FB Low Speed 1/2% of Max Speed
Max Speed Aux.

1.3 PROTECTIVE FEATURES
Reference voltage and Overvoltage (armature)
field power fusing
Phase Loss
Overtemperature
Overspeed (Tachometer)

Tachometer Loss

Field Current Loss
Static Overcurrent
Stall Current Limit

1.4 DIAGNOSTIC FEATURES

Status LEDs

AC Power On

+12 VDC Reference Voltages
Ready (No Fault)

Drive On (Enable circuit closed)
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Fault LEDs

- Phase Loss
- Overtemperature

- Overspeed (Tachometer)

- Overvoltage (Armature)
- Tachometer Loss

- Field Current Loss

- Static Overcurrent

- Stall Current

All except Stall Current Limit latch the controller off with the
LED on until reset. Reset is accomplished by momentarily
connecting TB1-17 +24V or by removing and re-applying power.

Optional Plug~In Tester Functions

An optional plug~in tester is available.

The tester plugs into

one of the connectors on the main PC board assembly. A
selector switch on the tester accesses twelve circuit points on the
SPINDLEMATE and indicates the relative signal level on a
bar-graph LED display with a full scale of 150%.

OPTIONAL PLUG-IN TESTER FUNCTIONS

SWITCH CIRCUIT SWITCH CIRCUIT
POSITION CHECK POSITION CHECK
1 Line Voltage, Ll to L2 1 S peed Command
2 Line Voltage, L2 to L3 Tachometer Voltage
3 Line Voltage, L1 to L3 9 +12 Volt Ref. Voltage
4 Shunt Field Current 10 -12 Volt Ref. Voltage
5 Armature Voltage 11 Current Command
6 Armature Current 12 Torque Limit Setting
1 $5-00-781



1.

CONTROLLER COMPONENT DESCRIPTION

The following is a brief functional description of
the major SPINDLEMATE assembly components.
Refer to Figures 1-1 through 1-4 for component

location and Figure 1-5 for circuit interconnection,

a) Main Circuit Board Assemblies, Al and A2

The two main circuit board assemblies con-
tain most of the electronic components and
circuitry necessary to operate the controller.
The boards are mounted back-to-back and
interconnect at connector J7.

Major functions of the Control Board, Al, are:

1) Speed and current regulator circuits

2) User adjustments

.
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3) Interlock circuitry to prevent controller turn-
on unless operating parameters are correct
and to turn off the controller if an abnormal
condition develops.

4) Status and Fault LED indicators
5) Speed comparator circuits with opto-isolated
outputs.

Major functions of the Logic and Firing Board, A2, are:

1) Line synchronization circuits
2) SCR firing pulse generation, distribution
and amplifier circuits
3) Output current polarity steering logic
4) Field current regulator and adjustments
5) 112 volts and +24 volt power supplies
b)  Field Isolator & Interlock Circuit Board, A3

Since there is no high voltage on the two main circuit board
assemblies (these circuits are referenced to signal common),
isolation is required between the high voltage field regulator
power circuit and the control circuitry located on assembly
AZ2. This isolation function is accomplished on the Field
Isolator & Interlock Assembly, A3. It is located at the inside
bottom part of the chassis on Size A and B controllers;
inside top of Size C & D controllers. It transformer couples
shunt field current as measured across a series resistor
and SCR gate firing signals to the field power module. A3
also functions as a mounting location for the fault interlock

relay, CR1.

c) Reference Transformer Assembly, A4

The Reference Transformer Assembly, A4, provides the
necessary isolated low voltage for the 112 volt and +24 volt
power supplies. The AC secondary voltage is also used for
pulse generator synchronization. The Primary windings

of these transformers are jumper connectable for 230 VAC
or 460 VAC power line operation as required.
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d)

e)

f)

h)

Field Power Circuit Module, REC 1

The Field Power Circuit Module, REC 1, is a molded

assembly which contains three diodes and an SCR which
are connected to form a 2/3 wave rectifier circuit with
integral flyback diode. The assembly is directly moun-
ted to the chassis but is electrically isolated internally,

Reference and Field Power Fuses, F1-F6

Fuses Fl, F2 and F3 provide short circuit protection:
for the reference transformer assembly. Fuses F4, F5
and F6 protect shunt field supply wiring.

Armature SCR Power Bridge

The armature power bridge consists of twelve SCRs and
associated gate pulse transformers and snubber networks.

The SCRs are connected back-to-back in two three-phase,
full-wave bridge circuits - - one for forward direction of
operation, the other for reverse. Size A and B controllers
utilize heatsink (chassis) mounted "slim-line' modules.

Each contains two SCRs which are electrically isolated from

the chassis. Size C & D controllers utilize larger "hockey-puk"
SCRs which ar e mounted in pairs in sandwiched heatsink
assemblies. Each assembly is easily removable as a unit.

Line Inductors, L1 -1é

A ferrite reactor is connected in series with each leg of
the SCR power bridge. The reactors limit the rate of
change of current (di/dt) through the SCRs and also func-
tion with snubber components to limit the rate of change
of voltage (dv/dt) across them,

Thermal Switch, TS1

An internal thermal switch is provided to shut down the
controller in case of overheating due to prolonged excessive

output current or loss of fan cooling.

Current Transformer Assembly, TB4

AC line current is sensed at power terminal assembly,
TB4, by current transformers CT1, CT2 and CT3. These
transformers provide an isolated current feedback signal
for the main control circuit boards.
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——— USER ADJUSTMENTS

COMPARATOR LEDS

THUMBSCREWS FOR EWING -

< OUT CIRCUIT BOARD ASSY

PLUG-IN SIGNAL CIRCUIT

FIGURE 1-1.
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COMPONENT LAYOUT, SIZE "A" & "B" SPINDLEMATE
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CORNER MOUNTING HOLES (4)

AC LINE POWER
TERMINALS

O ......o O

FIELD AND FAULT
RELAY TERMINAL

/\ OPTIONAL DOOR-
Ty MOUNTED TESTER
m“‘m : ARMATURE CIRCUIT
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FTESTER CONNECTOR

FIGURE 1-3. COMPONENT LAYOUT,
SIZE "C" & "D" SPINDLEMATE
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FIELD ISOLATOR & INTERLOCK ASSEMBL Y

FIELD POWER CIRCUIT MODULE

REFERENCE
VOLTAGE FUSES

FIELD POWER
CIRCUIT FUSES
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UNDERNEATH
CHASSIS)

REFERENCE
TRANSFORMER
ASSEMBLY

00

@
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COOLING FANS

= - - g

L_ SCR HEATSINK ASSEMBLY

FIGURE 1-4. COMPONENT LAYOUT, SIZEC & D SPINDLEMATE,

SWING-OUT PANEL OPEN
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PANEL COMPONENT DESCRIPTION

Refer to drawing section 7.0 for panel layout and circuit
connections.

a) AC Circuit .Breaker CBl

A three-pole special semiconductor protection type
no-fuse circuit breaker is provided to protect the
SCR's in case of a fault.

b) DC Circuit Breaker CB2

A three-pole special semiconductor protection type
no-fuse circuit breaker is provided to protect the motor
in case of a fault. The circuit breaker includes an
auxiliary switch connected in the 115 VAC control
circuit and an alarm switch which actuates when the
circuit breaker trips.

e) DC Circuit Bfeaker Motor Operator (Part of CB2)

Operation as follows:

1} ON Control

Operating the "ON" switch energizes the motor,
which turns ON the breaker. When the breaker
is turned ON, the limit switch operates to de-
energize the motor.

2) OFF Control

Operating the "OFF/RESET" switch energizes the
motor, which turns OFF the breaker. When the
breaker is turned off, the limit switch operates
to de-energize the motor.

3) ON-OFF Indicator on Motor

When breaker that is ON is tripped, ON-OFF
indicator will be showing ON until breaker is reset.
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4) RESET Control
Operate the "OFF /RESET" switch to reset the
tripped breaker. Circuit operation is the same

as in OFF control. Always remove the cause of
breaker tripping before resetting it.

Allow five to ten minutes to cool when the breaker
was tripped by thermal overload trip, then reset
the breaker.

5) Ménual bper ation

Pump the bottom manual handle right and left to
turn ON-OFF the breaker. The indicator on motor
operator shows breaker ON and OFF positions.

About 20 cycles of handle pumping completes one
breaker ON-OFF cycle.

Line Contactor M1

An electrically operated contactor connects the line
power to the motor controller.

Control Transformer T1

This transformer transforms the line power to 115 VAC.
It provides power for the line contactor, the control
relay and the motor controller fans.

Fuses F1, F2 & F3

These fuses protect the control transformer.

Control Relay CR2

The control relay is used to energize the line contactor.

RC Surge Suppression Networks R1-Cl, R2-C2 & R3-C3

These networks are connected in a delta configuration
across the AC power line for the protection of large

voltage spikes.
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CONTROLLER INSTALLATION AND WIRING

NOTE: MAKE CERTAIN THE CONTROLLER NAME-

- PLATE MATCHES THE MOTOR HORSEPOWER,
THE MOTOR VOLTAGE AND AVAILABLE AC
LINE VOLTAGE.

THIS EQUIPMENT SHOULD BE INSTALLED, ADJUSTED AND
SERVICED BY QUALIFIED PERSONNEL FAMILIAR WITH
ELECTRICAL EQUIPMENT AND THE CONTENTS OF THIS
MANUAL.

IF THE CONTROLLER HAS BEEN FURNISHED WITHOUT A
LINE CIRCUIT BREAKER, THE USER MUST INSTALL A
CIRCUIT BREAKER OR FUSED DISCONNECT IN ORDER TO
MEET REQUIREMENTS OF THE NATIONAL ELECTRICAL

CODE.

GENERAL REQUIREMENTS AND MOUNTING

The SPINDLEMATE controller is supplied as a panel-mounted
subassembly. Refer to drawing section 7.0 for installation, panel
wiring and system connections.

Mount the SPINDLEMATE controller in a clean, dry equipment
enclosure where free air flow is allowed through heatsinks.
Maximum ambient temperature should not exceed 55°C, Do not
mount directly above components which radiate heat. Avoid areas
where moisture, dirt or dust prevail. Never install the controller
where combustible vapors are present. Provide accessibility to
board-mounted screwdriver adjusttments and make certain the

swing-out panel can be fully opened for service to internal components,
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2.3

2.3,

2.3,

.

POWER WIRING

Wire in accordance with the requirements of the National Elec-
trical Code (NEC) and any local requirements. Size line and
armature wiring per the current shown in the Specification Table,
Page 1-3. For motor shunt field and contactor control circuits,
use 16 AWG minimum. Run signal wiring (including tachometer)
in separate conduits from power wiring.

IMPORTANT: Always install a controller ground wire
— the same size as the AC input power

wiring.

SIGNAL WIRING

Small gauge wire (18 to 22 AWG) can be used in the signal and
monitor circuits. Command and tachometer wire should be
twisted-shielded pairs with the shield terminated at only one end.
Take care to run signal and tachometer wires in separate con-
duits from armature, field and AC power wires to avoid noise
pickups which can cause speed regulation errors.

Reset

Reset of all fault detection circuits is automatic when the fault
reset button is actuated or when power is applied to the controller
(assuming fault is corrected).

Armature Current/Voltage Signal

Motor armature voltage and current signals are available at
TB2-16 and TB2-15 respectively. Each is referenced to signal
common at TB2-14. The controller is normally shipped with the
current signal connected for uni-polar output (i.e., positive
output regardless of armature current polarity).

Input Signal Connections

The SPINDLEMATE is configured to operate as follows:
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1) Single Ended Input with Controlled Acceleration

Bi-polar command signal ranges from 0 to 410 volts and
is referenced to controller common.

trolled acceleration circuit, TB1-7, is jumpered to the
direct speed command input of TB1-8.

832 przx_% B
E EAgogSygzisi
8 422883, :£88_ 9y, .
< k&
— 1 23456700 PBRABLITI | L[
B s | = RESLET Mi (AUX)
i ~
v ) S — i
o R Temrel | G2 M0
Sow-sup  §° weD
FOR 290V EQUALS
FULL SPEED

Output of the con-
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SPEED COMPARATOR OUTPUTS

Standard speed comparator output signals on the SPINDLEMATE
are Low Speed, Set Speed and Signal Present (AUX). They are
commonly interfaced with the CNC for interlock functions such as
zero speed, gear shift speed, axis feed permission (up to speed,
down to speed), etc. They can also be used to signal operator
station status lamps. Outputs are optically coupled transistors
which give total isolation from controller signal common. Each
has a rating of 30 volts, 30 ma and each las a separate on-board
LED status indicator. The outputs can be used directly or as relay
drivers ina 115 VAC control circuit.

Comparator output status is as follows:

TRANSISTOR
FUNCTION SWITCH STATUS
Low Speed
Below Trip Point OFF
Above Trip Point ON
Set Speed
Below/Above Trip Point OFF
Within Set Speed Range ON
Aux (Signal Present)
Below Trip Point OFF
L Above Trip Point ON

XX T[E"z 4 OFF ot F‘zu"

[

ooy s {

24
x 2O L
- FIGURE 2-10
- , HCR
. TYPICAL SPEED COM-
A RELAY DRIVER PARATOR OUTPUT
CONNECTIONS
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START AND ADJUSTMENT

SAFETY NOTICE: This equipment should be installed, adjust-
ed and serviced by qualified personnel familiar with electrical

equipment and the contents of this manual. High voltage (240 or
480 VAC) is present when the power is on. Use appropriate
high voltage t roubleshooting techniques.

Accidental short circuits can result in high currents, equipment
damage and personnel injury. Check for short circuits and loose
connections before applying power. Use ground isolated instru-
ments for all measurements.

FOLLOW THESE SAFETY PRECAUTIONS!

o Check all power and signal wiring. Check heatsinks and
circuit boards for loose wire strands or debris which may
have accidentally fallen into the controller during installa-
tion.

o Verify that motor and drive mechanism is clear of obstruc-
tion. Remove any loose parts or shaft keys which could
fly off and cause injury.

0 Be prepared to immediately stop the drive and turn off
power. When starting a system for the first time, the
motor may accelerate to a high speed or run in the wrong
direction due to improper or missing connections.

o Make certain controller chassis is properly grounded.

TEST EQUIPMENT

18] Digital Multimeter (DMM) or Volt-Ohmmeter (VOM) such
as Simpson Model 260.

2) CMC's SPINDLEMATE Tester
The tester is supplied as an option with the controller --
either as a hand-held version or built into the unit (Size B, C & D)
Though not required for startup, the tester provides a con-
tenient means of checking system operation. It is cali-
brated in percent so that it can be utilized to check
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controllers of various horsepower and at different locations.
It s use will be referenced throughout this section, along with
actual voltage and current measurements.

PRELIMINARY CHECKS, POWER OFF

1) If the optional SPINDLEMATE tester is available, plug it
into connector J7 on Control Circuit Board Assembly Al.

2) Turn to TORQUE adjustment CCW until it is about 1/4 turn
from its fully CCW position.

NOTE: 50 HZ POWER LINE OPERATION

Controllers are factory-tested on 60 Hz line
power. If input power to the controller is
50 Hz, the jumper wire soldered across the
two terminals labelled ""50 Hz'" on Logic

and Firing Circuit Board Assembly, A2, must
be removed. *

PRELIMINARY CHECKS, POWER ON

1) Close the AC line power disconnect to apply power to the
SPINDLEMATE controller., (Do not yet close the motor
contactor.)

Carefully measure the three-phase voltage applied to the
controllers

240V Systems - 230 VAC +10% Line-Line
500V Systems- 460 VAC +10% Line-Line

2) Check for the following LED indicators:

AC POWER
+12V
READY

If any of these indicators do not come on, recheck wiring
and fuses.

With this jumper, the motor armature bias current at
zero speed will be excessive when operated at 50 Hz.
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3) Sizes B, C & D Controllers  check cocling fan operation
SPINDLEMATE Tester Checks
NOMINAL
SWITCH POSITION METER READINGS
Line Voltage, L1-12 100%
Line Voltage, L2-L3 100%
Line Voltage, L1-L3 100%
Field Current 20 to 40% (Economized)
Armature Voltage
Armature Current
Speed Command
Tach Voltage
+12V 100%
-12v _ 100%
Current Command 10 to 209
Torque Limit 10 to 20%
«3 MOTOR OPERATING CHECKS
CAUTION: If any problem is encountered during
startup, DO NOT JUMPER OUT ANY SAFETY
INTERLOCK CIRCUITRY. Refer to troubleshooting
guide lines in Section 5 of this manual.

1) With a zero speed command signal, energize the motor

contactor, M1, with the Spindle Start control circuit. The
motor should remain at near zero speed. Check the Spindle
Stop control circuit to be certain its motor contactor drops
out.
IF THE MOTOR STARTS TO ACCELERATE TO A HIGH
SPEED, the tachometer feedback polarity is reversed.
Interchange the tachometer wires.

2) Restart the drive and apply a small forward speed command

signal. The motor should accelerate and stabilize at the
commanded speed. If motor rotation is reversed from that
required for the speed command polarity, reverse both the
motor shunt field and the tachometer wires.,
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When the speed command signal is removed, the motor

3)
should regenerate to zero speed. If the motor runs ata
very low speed without a speed command signal present,
adjust the OFFSET trimmer potentiometer, R156 on
Control Circuit Board Al, for zero speed.

4) Check reverse operation by applying a small reverse

speed command signal. When proper speed control is

established, turn the TORQUE adjustment to mid-position.

SPINDLEMATE Tester Checks

NOMINAL
SWITCH POSITION METER READING

Field Current 100% (Full Field)

CONTROLLER ADJUSTMENT

R20|@ | STABILITY
RzzﬁiAgOMP s G med | =er
R23 SPEED OFFSET SPEED|e@ ESPEED
res[@] ACCEL AUXILIARY [ | P'®
R123
MAX e
R72[@ ] HORSE POWER ~TORRE]
+TORQUE ; & !
OTB"QUQOOODOOOOGOQBQG
1 XX X XXX XXX XXX XA

Al CONTROL CIRCUIT BOARD ASSEMELY
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.4 CONTROLLER ADJUSTMENT (Cont'd)

1)

NOTE: User adjustments are clearly labelled
and easily identified on the main circuit board
assemblies. The small DP trimmer adjustments
are factory set and should not be altered. The
procedure for setting these trimmers is listed
for reference in the back of the manual.

TORQUE

The TORQUE control is used to set the amount of torque
the motor can provide up to base operating speed by deter-
mining its level of armature current. Full CCW rotation
will reduce the current to zero while with full CW rotation,
the controller can prowvide 200% rated current. Most appli-
cations require a setting of about 150% in order to meet low
speed load and acceleration requirements. The adjustment
is most easily made using the SPINDLEMATE tester but
alternate methods are listed below. Be certain to keep
motor speed low (below base speed) until the other controls
are properly adjusted. Apply step command signals
(abruptly apply and remove the signal) with the ACCEL con-
trol fully CW to check the setting.

NOTE: It is not fecommended that the motor
shaft be locked for this test. If it is, be aware
that the output current will reduce to 10% of
nominal as set by the TORQUE control after

1 second of operation by the Stall Current Limit
detector circuit.

a) SPINDLEMATE Tester Checks - A special feature of the
tester is the ability to set maximum output current
without the motor operating. Simply switch the tester to
the TORQUE LIMIT position and depress the pushbutton.
This displays the TORQUE adjustment setting and simul-
taneously opens the interlock circuit to prevent motor
operation. Output current can be then checked on the

ARMATURE CURRENT position.
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3)

b) Current Test Output Signal - A signal proportional to
the absolute value of armature current is available at
TBI1-14. It is referenced to signal common and has a
scale factor of +10 volts equals 15% rated current.

c) Armature Circuit Shunt - A shunt can be placed in
series with one of the armature leads and the current
can be measured with a ground-isolated DMM. If done
this way, connect test leads directly to sense screws
on shunt - not power terminals which can give a faulty
indication due to voltage drop of terminal connections.

I CAUTION: HI VOLTS .
STABILITY

The STABILITY control provides response time adjustment

of the controller within limitations imposed by system mechani-
can characteristics and the torque limit. Turning the adjust-
ment CW will increase system response and correct over-
shoot or low frequency oscillation. Too high a setting may,
however, cause high frequency oscillation. For most appli-
cations, a 50% setting is a good compromise. The adjust-
ment is most easily made by applying step command input
signals.

Field Control CROSSOVER Check

NOTE: If the SPINDLEMATE is connected
for BEMF fee dback (no tachometer) turn
the CROSSOVER control fully CW.

Monitor the armature voltage with the SPINDLEMATE tester
or a DMM and apply a low level (non-reversing) speed
command signal. Slowly increase the signal to a level where
the motor shaft is rotating at, or slightly above, base speed.
At this point, the motor armature voltage should have stopped
increasing with shaft speed and the field regulator should have
taken over. Verify this by noting that the armature voltage is:

215 to 230 VDC, 240 volt motors
450 to 480 VDC, 500 volt motors
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If the armature voltage continues to rise above the levels
indicated, the CROSSOVER adjustment in the field regula-
tor is incorrectly set. This will cause overvoltage trip-
out. Proceed to Field Regulator Adjustments, Para. 3.6,
before going to the MAX SPEED adjustment. ;

SPINDLEMATE Tester Checks

NOMINAL
SWITCH POSITION METER READING

Armature Voltage 85% to 95%

Field Current Starting to decrease
from the 100% position

MAX SPEED

With the CROSSOVER adjustment correctly set, continue to
increase the speed command signal to its maximum value
while monitoring motor shaft speed. Do this by measur-
ing tachometer voltage or by checking with a hand-held
tachometer or equivalent. Adjust the MAX SPEED control

for the desired motor speed.

CAUTION: DO NOT OVER SPEED MOTOR

If the motor armature voltage starts to increase at high speeds,
the MIN FIELD adjustment in the field regulator is incorrectly

set. See Para. 3.6.

SPINDLEMATE Tester Checks

NOMINAL
SWITCH POSITION METER READING

Armature Voltage 90 to 100%

Field Current Minimum

Speed Command 100%

Tachometer Voltage 100%
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ACCELERATION

Motor acceleration time from zero to full speed
and deceleration from full speed to stop is set with
the ACCEL adjustment. Standard range is 0.5

to 5 seconds to an unloaded motor. With a large
inertial load, however, torque capability will
limit short accel/decel times.

NOTE: The IR COMPENSATION adjustment

is used only with systems which do not
have tachometer feedback. If your
system has tachometer feedback, TURN
THE ADJUSTMENT FULLY CCW.

If improved low speed regulation is desired on
systems with BEMF feedback, turn the IR COMP
adjustment CW until the desired regulation is
achieved. Recheck at other speeds to be certain
motor operation is stable. Most applications will
allow a setting of about 50%.

DEAD BAND (NOT USED)

The Dead Band adjustment (R167) is normally

turned full CCW. Its effect is to cause a ""Dead
Band' of response to a speed command signal. This
means the drive will be motionless until the command
signal reaches a particular level. Most applications
will not require any dead band. To increase the
amount of circuit "Dead Band", turn pot CW.
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5 SPEED COMPARATOR ADJUSTMENTS

NCOTE: The speed comparator circuits are
incorporated into the controller to
provide an indication of overall
system operation. Precise setting
of these adjustments is not required
for proper controller operation. )

1) SET SPEED

The Set Speed circuit detects commanded speed
when accelerating from zero or a low speed to a
higher speed, and from a high speed to a lower
speed. It operates the same in both forward and
reverse direction of motor rotation.

Full CW rotation of the SET SPEED adjustment
sets the trip point closer to set speed while with
full CCW rotation, the trip point will be within
approximately 25% of set.

FIGURE 3-1

OPERATION OF
SET SPEED
ADJUSTMENT

ST LTI 71T, ygroR

COMMANDED oo

SPEED 0577y 17T T IIT UL

3= 1,
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3.6

2) LOW SPEED

The LOW SPEED adjustment is approximately +2 to 125%
of max. motor speed. CW rotation increases the sensi-

tivity.

3) AUX

The AUX ¢comparator circuit is normally wired to detect
the presence of a speed command signal. (This compara-

Use this procedure for standard 240 volt and 500 volt motors which
have 150 volt and 300 volt fields. Motors with non-standard field
voltages require a special set-up procedure. Consult CMC
Applications Engineering,

Adjustments are located on the Logic and Firing Main Circuit Hoard,
A2, Open the swing-out board assembly fully for access,

@

H , FIGURE 3-2

FIELD REGULATOR
ﬂ ADJUSTMENTS ON
Col

MAIN BOARD
ASSEMBLY, A2

CAUTION: DO NOT ATTEMPT TO OPERATE

THE FIELD WEAKENING RANGE
WITHOUT TACHOMETER FEEDBACK. LOSS
OF CONTROL AND EXCESSIVE SPEED WILL
RESULT,
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1)

2)

3)

Initial Adjustment

MAXIMUM FIELD (MAX) - Fully cw
MINIMUM FIELD (MIN) - Mid Position
CROSSOVER -  Fully Cw

Warm-Up Period

Operate the motor at low speed (less than 1/2 bage speed)

for 1/2 hour to allow the shunt field to come up to operating
temperature.

MAXIMUM FIELD

After the warm-up period, make MAXIM UM FIELD adjust-
ment with motor contactor closed but with a zZero speed
command signal.

a) SPINDLEMATE Tester

Switch the tester to the FIELD CURRENT position.

Adjust the MAX FIELD control CCW until the meter
reading starts to decrease. This indicates that the
regulator is out of saturation and in active control.

Leave the adjustment set at about 59 (] LED) below
its saturated level.

b) VOM or DMM

If SPINDLEMATE Tester is not available, make the
adjustment by monitoring field voltage or field current
with a separate voltmeter. If voltage is checked to

make the adjustment, follow instructions in (a) above.
Field current can be checked by Mmeasuring the voltage
across the shunt field current sensing resistor R9 on Field
Isolator and Interlock Circuit Board, A3, Adjust the

MAX FIELD control for the field current shown on the
motor nameplate,

CAUTION: HIGH VOLTS. The shunt
field power circuit is at line potential,
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383883

5)

METER CALIBRATION

The METER CAL adjustment is used only to calibrate
the SPINDLEMATE Tester. Adjust the control after the
MAX FIELD adjustment is made for areading of 100%
on the FIELD CURRENT position.

MINIMUM FIELD

Estimate the minimum shunt field current necessary for
maximum motor speed. Refer to Figure 3-3, Open the
AC line contactor and wait for about 10 seconds for the AC
field to go to the economized level (controlled with the
MINIMUM FIELD adjustment). Adjust the MIN FIELD
control to the estimated level:

Example: 1150 RPM Base Speed Motor
3450 RPM Maximum
Adjust MIN FIELD control for
30% current

MAX FIELD CROSS-OVER
ADJUSTMENT  ADJUSTMENT

ARMATURE VOLTAGE

MIN FIELD
1 ADJUSTMENT
FIELD CURRENT .
. SPEED
BASE MAX
SPEED SPEED

FIGURE 3-3. FIELD REGULATOR CHARACTERISTICS
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6) CROSSOVER

Monitor the armature voltage with the SPINDLEMATE
Tester on a DMM and apply a low level (non reversing)
speed command signal. Close the AC line contactor and
slowly increase the speed signal to base operating speed
as indicated by 240 volts or 500 volts (as applicable) at
the armature. Turn the CROSSOVER adjustment CCW
until the armature voltage reduces to 90%,

220 VDC - 240 volt Motors
460 VDC - 500 volt Motors

Monitor motor speed by measuring the tachometer voltage
or by checking with a hand-held tachometer and continue

to increase the speed command signal to full motor speed.
Note that the armature voltage remains constant as the
speed increases. If the armature voltage starts to increase
at high speeds, turn the MIN FIELD control CCW a little.
Field regular adjustment is now complete. Check opera-
tion in the reverse direction of motor rotation if applicable.

SPINDLEMATE TESTER

The built-in circuit tester is a valuable aid when first starti ng
up a controller, or as a check on a system already in operation.
It is calibrated in percent so that the same tester can be utilized
to check controllers of various horsepowers. Indication is on
LED bar graph scale. The following chart lists tester functions :
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SWITCH POSITION

LED TEST

CIRCUIT MEASURED

Individually checks all LLEDs
of Tester

NOMINAL
METER READING

2 - LINE VOLTS
4 Ll to L2

L2 to L3
Ll to L3

Reference Transformer
Secondary Voltage

100%

FIELD
CURRENT

Motor Shunt Field Supply
Current:
Economized
Drive On Below Base Speed
Drive On Above Base Speed

Min. Field Setting
100%

Reduces to Min.Field
Setting at Max Speed

6 ARM VOLTS

Output of Armature Voltage
Buffer Amplifier

0 to 100%, Propor-
tional to Motor Speed

7 ARM CUR

Output of Armature Current
Buffer Amplifier

0 to 150%, Propor-
tional to Motor
Torque

SPEED CMD

Speed Command Signal

0 to 100%, Propor -
tional to Motor Speed

9 TACH VOLTS

Tachometer Feedback Signal

0 to 100%, Propor-
tional to Motor Speed

10 +12 VvDC

+12 Volt Ref Supply

100%

-12 VDC

-12 Volt Ref Supply

100%

CUR CMD

Input Command Signal to
Current Loop Amplifier

0 to 150%, Propor-
tional to Motor
Torque

TORQUE
LIMIT

Current Limit (TORQUE)
Setting, Drive Disabled

0 to 150%, Propor-
tional to TORQUE
Control Setting

NOTE: Voltage measurements are positive (+) unless NEG LED is on.
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THEORY OF OPERATION

CMC's SPINDLEMATE TM controllers utilize a three-
phase, full-wave (six pulse) regenerative SCR (silicon controlled
rectifier) power circuit to control 240 VDC and 500 VDC motors
of 3 HP and up. The standard control consists of the motor armature
controller and the shunt field regulator.

The SPINDLEMATE incorporates a full time current loop to enable
the drive to rapidly and accurately follow torque commands and
tachometer feedback for precision control. Adjustable controlled
acceleration/deceleration is standard. This provision allows
setting acceleration and deceleration in the range from 0.5 to 5
seconds for zero to full speed with other adjustment ranges avail-
able as options. Acceleration is limited by the automatic current
limit circuitry if the acceleration setting demands armature current
exceeding the adjustable current (torque) limit setting., Figure 4-1
shows the current and rate feedback arrangements in a simplified
block diagram.

SPEED FEEDBACK SIGNAL

MOTOR BEMF OR TACHOMETER T
! |
+) cur | [Pucse 1
LOOP |-+1GEN/AMP|-=1 SCR'S .
) | AmP AMP | |CIRCUITS i
| TACHOMETER
SPEED COMMAND
FROM CONTROLLER MOTOR
ACCELERATION AMP (®)--
INNER_CURRENT
FEEDBACK LOOP .

FIGURE 4-1. CONTROLLER CURRENT AND SPEED
FEEDBACK ARRANGEMENT
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The input to the SPINDLEMATE controller is isolated from the
AC lines and ground and may be used with grounded or non-
isolated signal sources. More than one drive may be operated
from a common speed potentiometer or other signal source.

ARMATURE CONTROLLER POWER CIRCUIT

The power circuit,shown in Figure 4-2,is a full-wave, bi-
directional bridge with twelve controlled SCRs for three-phase
full-wave rectification of the incoming AC input power in both
directions. This full-wave SCR bridge assembly consists of

six sets of SCR assemblies which control current flow in the load.
Each SCR is directly mounted to a finned aluminum heatsink
assembly which dissipates the heat generated by current flow
through the SCR. Phase control of the SCRs in the bridge
assembly controls the magnitude of the DC power to the load.
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30 AC
POWER
INPUT

|

LINE CURRENT FORWARD
SCR

TRANSFORMER

r%;—‘ LD
(>
REVERSE
2 @ v o CT2 SER
v TS : |

g —0 "i

(.

CURRENT
FEEDBACK
SIGNAL

ARMATURE
POWER
CIRCUIT

FIGURE 4-2. ARMATURE POWER CIRCUIT

SCR Phase Control

All phase controlled SCR power converters operate by connect-
ing each phase of the AC line sequentially to the motor arma-
ture by controlling the firing of the SCRs. An SCR operates in a
manner very similar to that of a diode.
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A diode, which is denoted by the symbol (A) == (K), is a
solid state rectifier which allows current flow in the direction

of the arrow symbol whenever the anode end of the diode is more
positive in voltage than the cathode end, but pPrevents current
flow when the voltage is reversed.

(G)

An SCR, denoted by the symbol (A)—% (K), is different in
that it prevents current flow in both directions unless "fired",
when the voltage on the anode is positive relative to the cathode;
it then "turns on'" and allows current flow exactly as if it were
a diode. Firing is accomplished by applying a positive voltage
to the gate relative to the cathode of the SCR. Once turned ON,
the SCR will remain ON until the current through the SCR has
been reduced to zero and the voltage is zero or reversed (i.e.,
anode negative to cathode).

flow until fired again.

It then shuts off and prevents current
The voltage drop across a diode or an

SCR in the "ON" condition is about one volt, thus the power

losses are very low.

(see Figure 4-2):
SCR's

Al and B4
Al and C4
Bl and C4
Bl and A4
Cl and A4
Cl and B4

A3 and B2
A3 and C2
B3 and C2
B3 and A2
C3 and A2
C3 and B2

Repeats

Repeats

The SCR firing sequences are as follows

Liine to Line
Phases

Ll-L2
L1-L3
L2-1L3
Lz2-L1
L3-L1
L3-1.2

Forward

L1-L2
L1-1L3
L2-13
L2-L1
L3-L1
1L3-1L2

Reverse
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Power Circuit Waveforms

Typical controller output voltage and current waveforms are
shown in Figures 4-3 and 4-4. The waveforms of Figures 4-3
and 4-4 apply for the forward SCR set only; the voltages and
currents in the reverse SCR set have the same shape with

opposite polarity.

When each SCR pair is fired (turned ON by the control circuitry,
to be discussed later), the voltage across the load is switched
to that of the AC input supplying the SCRs which are fired. For
example, on the extreme left of Figures 4-3 and 4-4, the out-
put voltage becom es that between L1 and L2 when SCRs Al and

B4 are fired.

This applies a positive voltage across the load and the output
current rises until the L.l to L2 voltage arosses the output
average voltage. The current then decreases until zero current
is reached, at which point the SCR shuts off and the load voltage

rises to the average value.

The load voltage remains at this value until SCRs Al and C4

(L1 to L3) are fired and the sequence is repeated. At the low
output currents illustrated at the left of Figures 4-3 and 4-4,

each SCR pair shuts off at zero current before the next pair is
fired; at high currents as shown at the right side of the figures,
each succeeding SCR is turned on before the current in the SCR
which has been ON falls to zero. This type of high current opera-
tion is referred to as ''continuous conduction' since the load
current is never shut off between cycles but is commutated from

one incoming AC line tothe next.

Note that the full range of control is attained by varying the firing
pulses over a range of about 120 electrical degrees referred to

one line cycle.

Transient Suppression

Associated with each SCR Assembly are snubber networks and
transient suppressors across the SCRs.
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Average Output Voltage - Heavy Line

Line-to-Line Voltages

111,28 P i = AN

FIGURE 4-3. THREE-PHASE FULL-WAVE BRIDGE WAVEFORMS -
HIGH OUTPUT VOLTS

Average QOutput Voltage - Heavy Line
Line-to-Line AC Voltages

L1-L3 L2113 L2 L3 L3-L2 Li-L2 L1-L3

. — — —_—

FIGURE 4-4. THREE-PHASE FULL-WAVE - WAVE BRIDGE
WAVEFORMS - 10W OUTPUT VOLTS
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The snubber networks consist of a series RC network connected
across from anode to cathode, There are six of these networks
(one for each SCR pair). This network acts to limit the rate of
change of voltage (dv/dt) across the SCR to a value within the

device rating,

snubbers, They serve to clamp voltage spikes to a level well
within the peak voltage rating of the SCRs.

Current Feedback
——— =" ~“¢eedback

toroidal transformers whose output signal ig Proportional to the
current in each phase of the AC line. The AC line power bus bars
Passing through the center of the coil form the transformer Primary,
The secondary coil voltage is rectifieq with diode bridges ang
loaded with resistors, The outputs of the three transducers are
summed together ang the resulting DC signal ig Proportional to
controller output current, This signal is used directly on the
circuit board assembly for current feedback since it is electrically
isolated from the high voltage SCR section,
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4.2,1.1

Major functions of the Control Board, Al, are:

1) Speed and current regulator circuits
2) Interlock, Status and Fault LED circuitry

3) Comparator circuits with opto-isolated outputs
Major functions of the Logic and Firing Board, A2, are:

1) 412 volts and +24 volts power supplies

2) Line synchronization, SCR firing pulse genera-
tion, distribution and amplifier circuits,
output current polarity steering logic.

3) Field current regulator and adjustments

Speed Regulator Circuits

The speed regulator circuitry is made up of several individual
circuits which condition the speed command ang feedback signals
to properly control motor speed. These circuits are:

1) The controlleg acceleration/decel eration circuit

2) The armature voltage amplifier

3) The speed loop amplifier

This circuit includes operationa] amplifiers USA ang U8B and
associated components. The circuijt determines the rate of
change of Speed command signal which ig applied to the speed
érror amplifier by changing sudden or step command input signals
into linear ramp functions. See Figure 4-5,

The input to this circuit is fed from TE1-6 through resistor R28.
The output is to TB1-7. In operation, the positive command
signal is applied to the non-inverting input of U8-R, This
amplifier has a very high forward gain which means that even
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very small input signals cause its output to saturate in either
the positive or negative direction -- depending on whether an
accelerating or decele rating command is received.

Accelerating (positive) and decel erating (negative) commands
are directed to the ACCEL/DECEL Control, R25. Either

signal polarity causes a constant current to flow into the input

of integrating amplifier U8-A through R27. The output of the
circuit then changes at a linear rate until it has the same
magnitude but opposite polarity to that of the input signal. The
overall gain of the circuit is approximately minus 1.0 and is

set with input resistor R28 and feedback resistor R29. To
assure a controlled start-up regardless of input signal condition,
the output amplifier, U8-A,is clamped to a zero condition with
FET switch Q5 until the controller output contactor is energized.

input )
SIGNAL 4

»=TIME (SEC)

o o ey omn
o a——

—»—»=TIME (SEC)

ACCELERATION DECELERATION
OUTPUTy  SLOPE SET wr;N SLOPE SET WITH
SIGNAL Dy  R2.5 R25

FIGURE 4-5. CONTROLLED ACCELE RATION
CIRCUIT
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The Armature Voltage Amplifier provides a signal, referenced
to signal common, which is proportional to the motor armature
voltage. This signal is needed for the speed loop amplifier,
the field regulator control, the speed comparator circuits and
for the tachometer loss detector. The circuit is comprised of
operational amplifier Ul0-A and associated components which
are connected in a differential amplifier configuration. The
motor armature voltage, wired to connector P1, Pins 5 and T,
is divided down to a level compatible with the operational ampli-
fier circuitry by means of external resistors. The overall
circuit gain from motor armature voltage to Ul0-A output is
0.29 volts/volt for 240V units, and 0. 014 volts /volt for 480V
units.

Resistors in U9 and R30 are selected to give maximum common
mode voltage rejection and capacitors Cé and C7 provide filter-
ing of noise which is commonly present on the armature leads.

Diodes CR10 through CR13 are used to clip any high voltage
transients at the input of Ul0-A.

The Speed Loop Amplifier, Ul5-A, sums the acceleration speed
command signal input of TB1-8 with the speed feedback signal
from either the armature voltage amplifier or a motor-mounted
tachometer. The resulting signal is amplified through Ul5-A and
applied to the current regulator circuitry as the torque command
signal.

When tachometer feedback is used, the DC tachometer is connec-
ted to TB1-1 or TB1-3, depending upon the expected maximum
output of the tachometer. The tachometer signal is applied to
Ul5A through R23 (the MAX SPEED adjustment), R44 and R45.
Capacitors C25 and C26 and resistor R45 form a low frequency
'"lead' network which is selected for optimum motor response
to sudden speed commands. If back EMF feedback is used, the
output of the armature voltage amplifier, Ul0A, at TB1-13 is
connected to the tachometer feedback input of TB1-3. Note that
constant horsepower field operating range cannot be used with
back EMF feedback.
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4.2.1,2

Two other inputs are connected to amplifier Ul5-A. One is
the IR compensation signal from the wiper of potentiometer
R22 through R17 and R46. (Turn R22 fully CCW when tacho-
meter feedback is used.) The last input is from Pé6, Pin 5
through R1 and diode CR16. A voltage from the external
tester is connected to this point in order to saturate Ul5-A
for the TORQUE LIMIT SET position,

The gain and frequency response of the amplifier are determined
by resistor R77 and capacitors C23 and C24 in conjunction

with the STABILITY control R20. FET switch Q8 calmps the
amplifier to a zero condition until the contactor is energized.

Current Regulator Circuits

The current amplifier, U24-A, sums the current feedback

signal from the current transformer at connector Pl-2 through
R39 with the current command signal through R59, It frequency-
compensates the resulting current error signal and applies it

to the pulse generator circuits on the A2 board. U24-A is con-
nected as an integrator whose gain, set by feedback components
R40, C21 and C22, is selected to give a closed current loop
response of approximately 25 Hz. Ma ximum controller out-

put current (motor torque) is set by controlling the input signal
to the current amplifier. This input signal is actually the out-
put of the speed loop amplifier, Ul5-A. Maximum current

with the TORQUE control fully clockwise (CW) for peak controller
output is 200% of nameplate rating. Output current can be
reduced from the maximum setting down to zero by simply
rotating the TORQUE control counterclockwise (CCW). FET
switch Q7 cages the amplifier output until the controller is

started,

Amplifiers Ul3-A and B form a di/dt limiter which is used to
limit the rate of change of the current command signal to the
current loop amplifier. Ul3-A is connected as a non-inverting
comparator (no feedback elements) with an input signal applied
through R38 and a feedback signal thru R37, Any differences
between the signals will cause the output to switch to either plus
Or minus saturation (+ 10 volts). This saturated signal is then
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4.2.1.3

4.2.2.1

applied to Ul3-B through R36, Ul3-B is connected as an
inverting integrator, therefore its output will increase until
it reaches the same level as the input signal at R38.

Collectively, these two amplifiers behave as a single amplifier
with a gain of one and an output slew rate limited to approxi-
mately 0.55 volts/msec.

Current Feedback Si_gnal Circuits

The current feedback signal derived from the current trans-
formers is unipolar in nature and must be modified to allow
bi-directional operation.

Amplifiers U-3A and B are used to obtain both plus and minus
current signals and the FET switches Q1 and Q2 then select
the proper polarity to always end up with negative feddback
at R39. The gates of these FETS are driven by the Direction
Flip-Flop, U32, via a pair of buffer comparators (U16), both
on the A2 board,

The switched feedback signal is also applied to amplifier Ul7-B
through Ulé. Its output is only used for test and monitoring of

the output current.

Interlock,Status and Fault LED Circuitry

Both the interlock relay and the firing angle pulses are inhibited
when the output of Comparator U25-2 is at a "high" state (+12 volts).
When U25-2 goes "low'" (-12V), current flow through R99 turns
on Q9 to energize the interlock relay (mounted on A3 PC board).
The READY LED will be ON when the interlock relay is ener-
gized. The DRIVE ON LED is ON when the enable circuit is
closed; i.e., +24 VDC is applied to TB1-16.

An interlock condition will result from the following:
Phase Loss & Power Loss - The power supply monitor circuit

consists of transistor Q10 which will be turned ON if the +24
volt supply exceeds approximately +18 volts and transistor Q11
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4.2.2.2

4,.2.2.3

4.2.2.4

4,2.2.5

4,2.2.6

which is turned on if the potential across the +12V to -12V
supplies exceeds 22 volts. If Q10 turns off, the phase loss
LED will be ON. If Ql1 turns off, the + 12V LED will be OFF.

Overvoltage - The armature voltage signal from Ul0-A is
fed to comparator input U20B through an "absolute value'
circuit (U38-A and U38-B). This signal is compared to an
adjustable reference voltage (set by U21-A) and causes the
output U20-14 to go "low'" if the voltage exceeds the set level.
Under normal conditions, the output will be high to allow

operation.

Zero Volts - The armature voltage signal is also fed to com-
parator input U30-10 where it is compared to a small fixed
reference voltage at U20-11. The output, U20-13, will go

"low'" whenever the output voltage exceeds the reference voltage.
The signal is fed to "NAND'" gate U33-9 along with the
"Controller ON" signal.

""Controller ON" signal is removed while the output voltage
is greater than the set level, the interlock relay is de-energized.

Tach Loss - The armature voltage signal and tachometer
signal are compared in U20A. If the tach signal drops below

the armature signal by a sufficient amount, the tach signal is
presumed to be open or shorted and the output, U20-1, goes low.

Overspeed - The tachometer signal is fed to comparator U20-B
and compared to an adjustable reference voltage (set by U21-B).
If the tachometer signal exceeds the set level, the output,

U20-2, will go low.

Field Loss - Signal is generated on the A2 PC assembly.
Field current feedback is compared with the MIN FIELD setting
on U22-A. If the field current is less than the minimum setting,

Field Loss is signalled.
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4.2.2.7

4.2.2.8

4.2.2.9

4.2.3

4.2.4.1

Overheat - is signalled when excessive heatsink temperature
causes thermal switch to open.

Stall Current Limit - The tachometer signal and armature
current feedback are fed to comparator Ul2 and associated
components. If the tachometer is less than a preset low level
(""stalled') and current is above a certain preset level, then
the stall current limit circuit reduces the output current to
10% of the normal TORQUE control setting by turning off FET
Q6. It does not latch and does not turn the control off. When
the stall is cleared, the current limit will revert to its normal

level.

Static Current Limit - This circuit is a passive integrator made up
of R56 and C33 that is connected to the armature current feedback
signal. The voltage and rate of voltage change on capacitor C33
depends on the magnitude of the current signal. Connected to the
capacitor is comparator U23-A. The output of this comparator
will switch to a low value indicating a running overcurrent fault
when the capacitor voltage reaches a value equivalent to 15% of
the rated drive current. After a running overcurrent fault the
circuit will reset (cooldown) in about 2-1/2 minutes. In operation,
this cirauit will trip in approximately 2-1/2 minutes when the
current is 150% and in one minute when the current is 200%.

Comparator Circuits - As described in Section 3.5, the comparator
circuits are usually connected to annunciate SET SPEED, LOW
SPEED and speed command present. U42, U44 and U46 are
optically coupled transistors which can be switched by compara-
tors on U4l with associated components. Speed command,

armature voltage signal, tachometer signal and +12V are

readily available at the jumper matrix, and any other signals
available on the board could be used if required.

DC Power Supplies - Reference Transformer Assembly A4 is
used to isolate and transform the incoming 240/480 VAC down
to 23 VAC for the power supplies. The three transformers have
their primaries connected in a delta configuration across the in-
coming power lines. Jumper wires on the circuit board (A, B
and C, three places) are factory-connectable for controller
operation on 240 or 480 VAC power. There are four DC supply
voltages on the circuit board; +24V and -24V unregulated, +12V
and -12V regulated voltages. The unregulated supplies are
used in the pulse amplifier circuits and for driving relays which
are external to the circuit board. The regulated voltages are
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4.2.

5

used for integrated circuit operational amplifier power, in
the pulse generator circuits and as reference voltages.

The 24 volts is obtained with diodes CR1, CRZ and CR4-7
which are connected in a plus and minus three-phase half-
wave rectifier configuration. These outputs are filtered with
capacitors Cl6 and C13. The +24 volts is then regulated down
to +12 volts by the regulators Q5 and Q4. ' Additional high
frequency filtering is provided'by capacitors C29 and C28.

SCR Firing Logic

The voltages from the reference transformers are also

applied to the input of the synchronizing circuits (one for each
phase). The logic outputs of these circuits control the ramp
generator and the pulse distribution circuits which create the
SCR firing pulses. These firing pulses go to amplifier circuits
which drive the pulse transformers, (one for each SCR), loca-
ted on the snubber boards. These isolate the main PC boards

from power circuit voltages.

The control allows current to flow only in one direction at a
time. The requested direction of current (from the di/dt limiter)
and the actual current determine the direction of current flow,
forward or reverse. If a current direction change is required,
the current is decreased to zero and locked out, the turnaround
logic disables firing pulses to one-half of the power bridge and
enables firing pulses to the other half, The current regulator

is then enabled again.

Field Current Regulator

The field regulator is a two-thirds wave power circuit. The
Field Rectifier Module REC1 contains three diodes and one SCR
which is phase-controlled by a current regulator circuit.

Armature voltage and an adjustable reference voltage, CROSS-
OVER, are the inputs to operational amplifier U30-B which is
operated as an integrator. The output from U30-7 is fed through
potentiometer R92 to set MAX FIELD current command.
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Diodes CR14 and CR12 act as a gate network to select, as the
field current request, either the output of U30-7 or the voltage
set by R77, the MIN FIELD setting, whichever is greater.

This field current request is compared with the field current
feedback signal at the field current regulator U23-A. The
output of U23-A is compared with the output of a ramp gen-
erator to create the SCR firing pulse train.

As the magnitude of the armature voltage signal approaches
and equals the setting df the CROSSOVER potentiometer, the
output of U30-B tries to go negative. However, CR18 then

starts to conduct, reducing the field current and thereby the

armature voltage.

Ten seconds after the drive enable circuit is opened, +12V is
applied to the input of U30B. This clamps the output to zero
and field current is reduced to the level of the MIN SPEED

setting for field economizing during idle periods.
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5.0

MAINTENANCE & TROUBLESHOOTING

SAFETY NOTICE: This equipment should be installed, adjust-
ed and serviced by qualified personnel familiar with electrical
equipment and the contents of this manual. High voltage (240/
480 VAC) is present when the power is on. Use appropriate
high voltage troubleshooting techniques.

Accidental short circuits can result in high currents, equipment
damage and personnel injury. Make any module changes with
power off. Check for short circuits and loose connections
before applying power. Use ground isolated instruments for

all measurements.

CONTROLLER MAINTENANCE

ALWAYS TURN OFF THE AC POWER before attempting any
controller maintenance. The only periodic maintenance for the
CMC SPINDLEMATE Controller is an occasional

inspection for accumulated dust or dirt on heatsinks and circuit
boards. Also, shop dust in some environments tends to be
electrically conductive and can cause controller malfunction.

If cleaning is needed, carefully vacuum loose dirt or use dry
compressed air. Check and tighten where necessary power
connections at terminals, contactor and fuses.

The SPINDLEMATE Controller is designed for module replace-
ment for easy and straightforward servicing. Modules are
connectorized or have terminal strips so that no desoldering

is required in case replacement is necessary. Size A & B con-
trollers have swing-out circuit board assemblies with two captive
fastening thumbscrews for SCR and module access.

The Sizes C & D controllers have a hinged swing-out panel with two
captive fastening thumbscrews for SCR assembly and module
access., Circuit board assemblies are mounted to the swing-

out panel with a front-hinged plexiglass cover for viewing LED
status indicators, access to adjustments and for mating the

tester plug. (Refer to Figure 5-1.)
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CIRCUIT BOARDS

THUMB SCREWS

SIZE A & B

SWING-OUT
PANEL

THUMB SCREWS

PLEXIGLASS

PANEL
MOUNTED
CIRCUIT BOARDS

SIZE C & D

FIGURE 5-1. SWING-OUT CIRCUIT BOARDS

5.1.1 Main Printed Circuit Board (Refer to Figure 5-2)

1)

a)

b)

c)

Removal

Pull off TB1 and TBZ plug-in strips from circuit
board Al.

Disconnect circuit board connectors A1P]1, AZP2,
AZP3 and A2P4 from circuit board Al, Use a wide
blade screwdriver if necessary per Figure 5-2.

Remove the four corner mounting screws from the
circuit board assemblies.

crew-
gr iver Blade

PC Board
Receptacle

FIGURE 5-2. MODULE CONNECTOR REMOVAL
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2) Installation
—-=tallation

Reverse above procedure. Take care to pPolarize connector
and plug-in terminal strips.

TB2 PLUG-IN STRIP

AZ2pP2

s eissivivie -t pema

LLIITL g fT Y

FOUR CORNER
MOUNTING
SCREWS

Al CIRCUIT
BOARD

A2 CIRCUIT BOARD
TBI1

FIGURE 5-3,

AZP4 CIRCUIT BOARD
REPLACEMENT
== LACEMENT

SCR Assembly (Refer to Figures 5-4 thry 5-8)

The SCRs used in the SPINDLEMATE Controller are sized con-
Servatively to handle the peak currents and voltages encountered
in this application. SCR failures are rare. If an SCR failure is
Suspected, check for shorts using a Simpson type ohmmeter from

MATE Sizes C & D Controllers must be €ompressed between
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The SCR gates can also be checked with the ohmmeter but the

gate leads must first be removed. On Sizes A and B controllers,
disconnect gate lead terminals from slimline SCR and on Size C & D
controllers, disconnect gate leads from snubber board gate
terminals, In these cases, gate to cathode resistance in either
polarity should be low (less than 100 ohms op the RX1 scale).

1.3 SCR Assembly Replacement, Sizes A and B (Refer to Figures
5-4 & 5-5)
1) Removal (Procedure applies to any of the six

2)

slimline SCR modules)

a) Pull off the gate lead terminals at the SCR assembly
to be replaced,

b) Remove the SCR AC and plus /minus bus-bar screws

c) Remove the two SCR heatsink mounting screws and
remove the SCR,

Installation
—>ta’lation

a) The new SCR should be installed with thermal com-
pound between it and the heatsinks, (Usually the com-
pound left on the heatsink when the old one is removed
is sufficient, ) Replace using the two mounting screws.

b)  Take care to correctly connect color coded gate, color

. 1.4 SCR Assembly Replacement, Size C & D (Refer to Figure 5-6)

1)

Removal (Procedure applies to any of the six SCR assemblies)

2)  Pull off the gate lead connector at the snubber board
of the SCR assembly to be replaced.

(preferred). (Size D 9/16 wrench or 9/16 socket. )

¢) Remove the two 1/4-20 x 5/8 long, Grade 5, mounting
bolts from the armature bus mounting angles with a

7/16 socket, with extension and ratchet wrench,
(Size D 1/2 socket. )
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CAUTION: CHECK FOR CORRECT WIRING,
LOOSE WIRES AND HARDWARE
BEFORE APPLYING POWER

BLU
BRN
m =
ORN @ /—Bus BAR
l E—
62 AC AC @ (‘)A
Ji T2 W 4
cl . G2
by T K2
Tl
' Gi
Gl + 2 (Hk
AK (+)k
(AC)AKO——0__

SCHEMATIC SCR

FIGURE 5-4. SLIMLINE SCR WIRING,
SIZES A AND B
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PULSE HARNESS PLUG

' ?
f SNUBBER CIRCUIT BOARD
[}
1
: SCR GATE PIN

SCR

MINUS TERMINAL
PLUS TERMINAL

AC TERMINAL

FIGURE 5-5. SLIMLINE SCR REPLACEMENT, SIZES A & B

AC POWER

2) Installation

Reverse above procedure. The SCR assembly should be
installed with an aluminum joint compound between its
mounting bars and the armature bus mounting angles.
(Usually the compound left on the mounting angles is
sufficient.) Take care to correctly polarize gate

lead connector at the snubber board.

CAUTION: CHECK FOR LOOSE WIRES AND

HARDWARE BEFORE APPLYING
POWER.

ARMATURE BUS MOUNTING ANGLES

GATE LLEAD
CONKNECTOR

SNUBRBER
BOARD

TERMINAL ,/
~
s
MOUNTING BOIL.TS
AC POWER RUS
ARMATURE BUS
MOUNTINC BAIS
FIGURE 5-6. SCR ASSEMBLY REP]_.ACEI\.’IEI\JTJ SIZES C & D
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: 5 Individual SCR Replacement, Sizes C & D

The SCR assemblies are designed for easy replacement as func-
tional and fully tested modules. To minimize '"downtime' and
assure proper performance it is strongly recommended that
repairs be made on a module substitution basis as described in
Paragraph 5.1.4. Individual SCRs can, however, be field-
replaced provided pProper tools are utilized and procedures are
followed.

CAUTION: Improperly assembled heats inks can cause
further damage and may void the equipment
warranty.,

Tools Required

1) Socket wrench with 7/16" socket (Size D 9/16'" socket.)
2) Screwdriver

3) SCR force calibration gauge

4) Electrical joint thermal compound

1) Removal

a) Remove SCR module from SPINDLEMATE controller
as described in 5.1.4 and take it to a convenient,
clean work location.

b) Remove the screw which connects the brown AC
snubber lead at the AC bus bar.

c) Remove the gate and cathode lead screws from
terminals on snubber board, each SCR.

d) Loosen the two bolts in the SCR clamp with 7/16"
socket wrench, each one turn, then unscrew com-
pletely from right heatsink. SCR can now be removed.
(Size D 9/16" socket.)

NOTE: Keep parts clean. Take care when handling

SCRs and heatsinks not to damage contact surfaces or

gate/cathode leads.
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ASSEMBLE AND TIGHTEN SCR CLAMP
ON A BENCH WITH HEA TSINKS
ALIGNED ON A FLAT SURFACE

RIGHT HEATSINK

SCR

SCRZ GATE
TERMINALS

INSULATED SLEEVES

SCRI1

SNUBBER

LEFT
HEATSINK

SCR1 GATE TERMINALS

SCR CLAMP

BRN AC SNUBBER LEAD
ARMATURE BUS MOUNTING BARS

FIGURE 5-7. EXPLODED VIEW, SCR ASSEMBLY SIZES C & D

2) Installation

a) Make certain that all contact surfaces are clean and
free of scratches.

b) Apply a small amount of thermal joint compound to
both pole-faces of both SCRs to be installed.

c) Align right SCR on roll pin on right heatsink and
position AC bus-bar on top of the SCR with its roll
pin aligned, Similarly, place left SCR on the bus-bar
and install left heatsinks on top of it. Refer to
Figure 5-7.
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d) Install the clamp through the left heatsink, the bus
bar (with sleeve spacer) and screw bolts into right
heatsink. Tighten bolts finger tight a little at a time
to keep thread insertion equal. Stop and refer to
Figure 5-7 and be certain that:

o SCRs are positioned with cathode facing
left

o SCRs are rotated with gate/cathode leads
toward front of assembly

o AC bus bar has captive nut on right side

o Assembly is square and SCRs are centered
on roll pins

e) Tighten SCR clamp on a bench with heatsinks aligned
on a flat surface. Tighten each bolt 1/2 turn with
7/16" socket wrench. (Size D 9/16" socket.)

f) Place force calibration gauge firmly against clamp
spring to check torque. See Figure 5-8. Tighten
each bolt a little at a titne until correct force is
achieved.

g) Install gate/cathode leads at terminals on snubber
board. White lead is the gate; red lead is the cathode.

h) Install the brown AC snubber lead to the AC bus bar.
i) Install the SCR module assembly per 5.1.4.

Reference Transformer Assembly, A4

1) Removal

a) Disconnect the seven fast-on terminal wires connected
to the assembly

b) Remove the four corner mounting screws
2) Installation

Reverse above procedure. Take care to correctly connect
color coded wire fast-on terminals per interconnect diagram
in Drawing Section 6.0.

CAUTION: CHECK FOR CORRECT WIRING,
LOOSE CONNECTIONS AND HARD-
WARE BEFORE APPLYING POWER
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SCR FORCE

CALIBRATION

GAUGE

\ FORCE
\ GAUGE

/ \ PRESSURE
PAD

CLAMP
INSULATOR

SPRING

HEA TSINK

INSULATED
SLEEVE

il AC BUS BAR

= = BOLT

B
i~
HEATSINK

J00000000000000
Doy
J%ﬁ
\V)
gas

10000000

LESS THAN RATED FORCE

=

Tighten bolts alternately 1/4 turn until holes

coincide.

CORRECT FORCE
Holes lined up

EXCESSIVE FORCE
Loosen nuts and start over. DO NOT try to adjust

spring force by backing off. Always loosen and

start over.

FIGURE 5-8. SCR FORCE GAUGE
¢ e T Field Isolator & Interlock Circuit Board Module, A3
1) Removal

Disconnect circuit board connectors A3P1 and A3P2
from circuit board. Use a wide blade screwdriver
if necessary per Figure 5-2.
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b) Disconnect the three fast-on terminal wires connected
to the circuit board and the two fast-on wires connec-
ted on the Field Power Circuit Module, REC 1. On
Size C controllers it will be necessary to remove the
Reference Transformer Assembly, A4, per 5.1.6 for
fast-on terminal access.

c) Remove the four corner mounting screws from the
circuit board assembly.

2) Installation
Reverse above procedure. Take care to polarize connectors
and to correctly connect color coded wire fast-on terminals
per interconnect diagram in Drawing Section 6. 0.
CAUTION: CHECK FOR CORRECT WIRING,
LOOSE CONNECTIONS AND HARD-
WARE BEFORE APPLYING POWER
Field Power Circuit Module, REC 1
1) Remowval
a) Remove the Reference Transformer Assembly, A4,
per 5. 1.6 for module access (Size '""C' only).
b) Disconnect the seven fast-on terminal wires connected
to the module.
c) Remove the two mounting screws
2) Installation

a) The new module should be installed with thermal com-
pound between it and the chassis. (Usually the com-
pound left on the chassis when the old one is removed
is sufficient.) Replace using the two mounting screws.

b) Take care to correctly connect color coded wire fast-
on terminals per interconnectdiagram in Drawing
Section 6.0.

¢) Replace Reference Transformer Asserbly per 5. 1. 6.
(Size ""C'" Only)

CAUTION: CHECK FOR LOOSE WIRING, LOOSE

CONNECTIONS AND HARDWARE
BEFORE APPLYING POWER.,
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TROUBLESHOOTING

SAFETY NOTICE: This equipment should be installed,
adjusted and serviced by qualified personnel familiar with
electrical equipment and the contents of this manual. High
voltage (480 VAC) is present when power is on. Use appro-
priate high voltage troubleshooting techniques.

Accidental short circuits can result in high currents, equip-
ment damage and personnel injury. Make any module changes
with power off. Check for short circuits and loose connec-
tions before applying power. Use ground-isolated instruments
for all measurements.

To minimize the equipment '"downtime'', it is strongly recom-
mended that any repairs ke made on a module substitution
basis. DO NOT ATTEMPT TO REPLACE COMPONENT PARTS
ON THE CIRCUIT BOARD. This could cause further problems
and void the equipment warranty.

Troubleshooting should begin with a systematic check of command
signals and power to the controller. ‘

o Check input speed command signals - do they reach
controller terminal strip?

o} Check the ""Enable' signal to the controller termi-
nal strip.

o Check external limit switches and interlocks

0 Check 115 VAC control power and AC input power

Make a physical inspection, looking for the following:

o Open fuses or circuit breakers
o Abnormally hot components
o Loose terminals
o} Burned parts or insulation
NOTE: If a fault has developed on a system which was

working properly, DO NOT MAKE ANY ADJUSTMENTS. The
problem must be properly diagnosed by observing the LED
indicators and using troubleshooting charts.
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5.

2.

1

Status and Fault LED Indicators

Status LEDs

AC Power - Incoming line power applied to controller

+ 12 Volts - Normal operation of on-board power supplies

READY - Controller is set to operate when the "Enable"
circuit is closed. (No fault present)

DRIVE ON - "Enable" circuit is closed, normal drive

operation.

o 7T

= n o 8 o

O w o w
5 § g5 ¢ § =z 2 8
g3 £ gL . < 4 s
w O wo ©o O E w -
© © © © © © © ©

FAULT LEDs (RED)

©*iev

©aAc PWR

STATUS LEDs
(YELLOW)

m IOOOOOOOO!e

©READY
©PDRIVE ON

o o200

]
[
[e] fel © e
I, - f
-]
s
=
e © o SPEED
o COMPARATOR 0oL
CONTROL CIRCUIT BOARD, Al LEDs (YELLOW
LED (RED)
FIGURE 5-9

STATUS & FAULT LED INDICATORS
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Speed Comparator LEDs

SET SPEED -  Motor speed is within SET SPEED adjustment
range.

LOW SPEED - Motor speed is above LOW SPEED trip point

AUX - Normally wired to indicate signal present

Fault LEDs

® LOSSs - Loss of incoming power line phase voltage

FL.D LOSS - Loss of motor shunt field current

TACH LOSS - Open or shorted tachometer feedback signal

O'SPEED - Motor overspeed as detected by tachometer
signal.

O'VOLTS - Motor armature overvoltage

STATIC

O'CUR - Excessive armature current

O'HEAT - Excessive heatsink temperature

STALL CUR - Armature current without motor rotation

LIMIT for more than 1 sec (non-latching).

IOL - Instantaneous Overload

If any of the above FAULT conditions occur (except STALL
CURRENT LIMIT), it will latch the corresponding LED on and
the drive off. Interlock relay CR1 is also de-energized to open
the 115 VAC control circuit to AC contactor M1. To reset,
depress the external RESET pushbutton or momentarily remove

and reapply line power.

The STALL CURRENT LIMIT circuit reduces the output current
to 10% of the normal TORQUE control setting - it does not latch
or turn the control off. When the stall is cleared, the current
limit will revert immediately to its normal level. '

WARNING: In the process of troubleshooting a system

~ fault, DO NOT JUMPER OUR THE SAFETY
INTERLOCK CIRCUITRY. This could cause
dangerous motor overspeed.,
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DATA SHEET
— = oHrET

Plate data, the motor data and the shipping documents,

as follows:

DATA  SHEET
@m:uus-oocunmr-u-m‘u 708 No. PART NUWBER ——
—
MOTOR CONTROLLER NAMEPLATE:
-@- “"“‘”_‘:ﬂ,ﬁ"?,’:‘._‘f_?_"""‘" #ic. CUSTOMER T e
umvﬂm.mvu-.cu---_ N
S L e — "
MOD. [SP1-560- JSER. | || Oraned assy
INPUT(_ 460 Jvorrs Ele (60 Juz Oencrosure assy
OUTPUT 0¥ 565 Jvoc | — P Owith integra, TESTER
—Y voC [070 4. Fip :
MAX AMBIENT (55°¢ 7408 no, T
MOTOR [ARM vOLTS: RPM BASE: TOP RATED:
PATA el VOLTS: FIELD CURRENT max: MIN:
HP FIELD SENSE REsIsTOR A3R9: OHMS | A Max)
SHIPPING DOCUMENTS
NUMBER DOCUMENT
SS-00-7g) INSTRUCTION MANUAL, SPINDLEMATE
DISTRIBUION: ENGR
JOB FILE 1EST
QC
ENGR
@ APPROVED DATE
61 S5-00-78]



DRAWINGS
= iNGo

DRAWING NO,

TITLE
545D4120x SPINDLEMATE Panel, 5 yp . 50 HP,
Fuseless with CB & Tester
545B4300X% SPINDLEMA'I‘E Fuseless Controller
Diagram, s5yp - 50 HP
545B2651¢ Al Control PCB Assembly
' 0.5 - 5 Second Accel/Decel, Unipolar
Current Signal with Restart ip Motion
545D01814 A2 Logic & Firing pcp Assembly
with Field Regulator
545D0030x A3 Field Isolator & Interlock
PCB Assembly
545D4620X Spindlemate Panel, 60 yp
Fuseless with CB & Tester
545B4640x

Spindlemate Fys

eless Controller
Diagram C Size,

S5-00-781 B
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REVISIONS j
L) DESCRIPTION l GATE ‘ APPROVED
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21,00 — ey e
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ON= OF |
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E | 15.625
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Al CONTROLLER
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=]
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R e e oy~ ] I e e | l6 TSA
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e o j 50 | 545041224 | SP1-500- 50BTSP | *4 100A
a TESTER ‘ =. \'\,
[ oy
o )
) @
SEETR : S ” ~ aes Lt s e, T -
l.[\-‘.'.l:‘:lﬂ':‘l':'\l-‘ll.:\;:.lZ Z.wfaazs wC )
- si71, 5103 E CLAVIT AND ALACNINE CONTRROCS, BVC.
44 DIA TR tRAnCES s - . wETERN OPERATIONS
4 MTE. HOLES PANEL 337» 217 =107 e % SPINDLEMATE PANEL SHP—
s o “34 _|ihok| B0HP,FUSELESS,WITH C.8B.
R ‘?ﬁff, 71 S)IZE*B® WITH TESTER
— 54509120X | D I ) I 545D4120X | g
-l T ant assv m‘h"{ Iml“a
s 7
! ; ¢ ! A } 4 3 | saspsrzox |l 7 l 1
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BV FRAME ' . Al SCR CONTROLLER
DISCONNECT GROUND 1 i ;
switew oR /N = L llm FRAME GROUND
CIRCUIT BREAKER T, " .
INPUT —51—HI X et 0 A
A 1 L
Mm%mmo.ue —5T—2  xof—=2 ___n 4} - Lz| LINPUT POWER
50/ 60 HZ s s x3 L3l L m L I3l .
] T8I s = !
1_GON = ] :
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Fc:nmm Pl § P2 vmj 2 A3 CRI
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N ] 2 _ 13 CR2 14 7
_ VAN an :._.nmm \—a 4 U—lmmq SPEED
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3 9
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COMPARATOR ol 1
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_ 12
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— 14
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————
o
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I7{ DEAD BAND 1/P

i RS

=] UNLESS OTHERWISED INDICATED WIRE SIZE :NO AWG

- 0C CIRCUIT g 18| DEAD BAND 0O/P
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_ — ALARM SWITCH{ |24 CB2 AUX (ACTUATES WHEN C.B, TRIPS) ALTBI
FACLL a3 I-NO.,I-NC. 18
ol
> 12 17 |ReSET
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_ 13 AL A5 k16 |ENABLE
T 7 14 15 | SIGNAL COMMON
_+_o<u 150% OF RATED CURRENT .
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28 12| INVERTING  INPUT
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3 i 9 |DIFF AMP OUTPUT
m 8 | DIRECT SPEED COMMAND)
] j: J 7 |ACC/DEC OUTPUT
| sPEED comMAND - PN 79 M X .
SIGRAL FOR I0VDC A HE i ¥ 78 | A6/ DEC INPUT
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REVISIONS
(843 DESCRIFTION DATE APFROVED
A | RELEASE A 5
|® ® & B | A1,R2,R3 WAS 100W, ECO®W 716 . A B
U _ CB1 (AC) \ o
o Rl R2 R3 |°, L1 Lz L3 PANEL 39 %27 =12
" 183 T82 bt _
@ @
] 22 ﬁf o
2[efe GND
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Al A2
& R3S
4
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' D\—o«!»orr \ man
: INDICATOR T
b
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@ @ MOUNTING DETAIL
L1 L2 A1 TB3 L3
Fl. 7 123245
@J [o [o] |o | [Q
- @ T ] @ e MOTES: UNLESS OTHERWISE SPECIFIED
2% % - +
I = ammioamare &cuﬂouen SUPPLIED .
@ a 1 » E /-\ 2 ALL CONTROL CIRCUIT WIRING
h € E~ e SPVOLERATE™ IS 520 AWG.
R == i
37,2 : = %, S 3. USE SHIELDED WIRE FOR INFUT
i ] : N i COMMAND SIGNAL AND
= - anass TACHOMETER WIRING ,
o Lo 2z 4 LINE INDUCTORS REQUIRED
0 z IF ISOLATION TRANSFORMER
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: I i
Al E ] g Ig '
J 2 =A]=
; 0l o SPINDLEMATE CONTROLLER
. w o
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¢ . A 2567 DU EMATE  PANEL
: W%l a1TBS 1@ @/ s |07 || 60HP, FUSELESS, WITH C.B.
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Al SCR CONTROLLER
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