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Operations & Maintenance Manual

TAUNTON, MA

CUSTOMER ORDER NUMBER: 9900.110
ORDER NUMBER: 86985

SECTION 11312: PRIMARY SLUDGE CENTRIFUGAL PUMPS
WEMCO TORQUE-FLOW PUMPS 4 X 11 MODEL CE
WEMCO SERIAL NUMBERS: 86985-1-1 THROUGH 86985-1-4
TAGS: PSP-2201, 2202, 2203, 2204

MANUFACTURER
TRILLIUM FLOW TECHNOLOGIES
2495 S. GOLDEN STATE BLVD
FRESNO, CA. 93706
TELEPHONE: (559) 442-4000
FAX: (559) 443-3098

LOCAL REPRESENTATIVE FOR PARTS AND SERVICE
WESCOR ASSOCIATES, INC.
686 SOUTH STREET
WRENTHAM, MA 02093
TELEPHONE: (508) 384-5921
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Job Name: Taunton, MA
Purchase Order #: 9900.110
WEMCO Order #: 86985

§/ TRILLIUM

Trillium Flow Technologies
2495 S Golden State Blvd.
Fresno, CA 93706

T 559 442 4000
F 559 442 3098

www_trilliumflow.com

If you have any questions with this order, please use the following contact list to reach the correct person.

Questions pertaining to:

Operation & Maintenance Manuals:

Delivery:

Problems with shipment:
(missing items, wrong items, etc.)

Damaged or Malfunctioning Equipment:

Start-up:

Nick Moore

(559) 443-6444
Nicholas.Moore@trilliumflow.com

Konnie Lleces
(559) 441-6401
Konnie.Lleces@frilliumflow.com

Konnie Lleces
(559) 441-6401
Konnie.Lleces@frilliumflow.com

Joris Simon
(801) 530-7512
Joris.simon@trilliumflow.com

Joris Simon
(801) 530-7512
Joris.simon@ftrilliumflow.com

Please have the purchase order and the WEMCO order number associated with your order when you call.



Trillium Pumps USA, Inc.
2494 S Golden State Blvd.
Fresno, CA 93706 USA

T +1 559 442 4000

F +1 559 442 3098
www.trilliumflow.com

START-UP CHECK LIST

Job No.:
Date:

IDENTIFICATION

User's Name:

Site Location:

Pump: Size Model

Serial No.

Driver: Manufacturer Type HP

Serial No.

Drive: Manufacturer Type Size

Date of Start-Up:

. PRE-START CHECK-OUT

e If any of the following check list items are answered “No” the customer should be advised that the
unit should not be started until corrections are made.

A. Were units stored properly? Yes No (Refer to instruction manual)
B. Type of Foundation: Cast Base Steel Base Other
C. Does foundation appear rigid enough to maintain alignment? Yes No

1. Sketch of foundation (isometric or cross-section)

2. Are the anchor bolts tight? Yes No

3. Is unit grouted? Yes No Type of grout

4. Is grout sound (free of voids and cracks?)Yes _ No

5. Is unit doweled to base plate? Yes No (Not required for small pumps)




D. Piping:
1. Is unit free from piping strains and bending moments being transmitted to the pump flanges from

the piping? Yes No
2. Is piping properly supported? Yes No
3. Is piping free of scale, dirt and foreign matters?  Yes No

4. Check valve:

a. Is it supplied?

b. Mounting? Horizontal Vertical

c. How far from the pump discharge flange?

IIl. ALIGNMENT

e The pump and drive have been checked at the factory to determine that field alignment
dimensionally can be made. It is mandatory that the unit is field aligned.

COUPLING OR V-BELT DRIVE:

e  Generally a flexible coupling or V-belt drive is supplied with the pump and driver, which for short
periods of time will accept some degree of misalignment.

A CAUTION

A flexible coupling never compensates for misalignment. In all cases a coupling must be in
alignment for continuous operation. Where a non-flexible coupling is used, proper alignment is
indispensable to the proper functioning of pump and driver.

ALIGNMENT PROCEDURE

e See Instruction book for the pump being aligned with coupling or V-belt drive. Coupling alignments
should be made with dial indicator.

FINAL COUPLING ALIGNMENT READING
Parallel T.LR.
Angular T.LR.

Instruction book used

e Alignment performed by the customer/contractor is acceptable. Please attach Customer’s
alignment report.




lll. PRE-START CHECKS

Check all connections to motor and starting device with wiring diagram.

B. Check impeller adjustment (Where applicable see instruction book).
C. Assure that the pump is full of liquid.
D. If pump is fitted with mechanical seal, bleed air from seal chamber (stuffing box). Fill chamber with
liquid before rotating, with by hand or motor.
E. Check stuffing box adjustment, lubrication and piping.
1. Lubrication type:
a. Internal
b. By-pass
c. External
d. Grease
2. Filter lubricant to stuffing box.  Yes No
F. Turn rotating element by hand to assure that it rotates freely.
G. Check lubrication.
1. Pump: Type
2. Driver: Type
H. Check rotation. (Viewed from Driver) with coupling/V-belt drive disengaged.
cw CcCcw
A CAUTION
Pump must operate in the direction indicated by the arrow on the pump casing; serious damage
can result if the pump is operated with incorrect rotation. Always check rotation each time the
motor leads have been disconnected.
IV. PRIMING

If the pump is installed with a positive head on the suction, it can be primed by opening the suction
valve and allowing the liquid to enter the casing. At the same time, open vent until all air is out of
casing.

If the pump is installed with a suction lift, priming must be done by other methods such as foot
valves, ejectors or by manually filling the casing and suction line.

A CAUTION

Pump must be completely filled with liquid before starting. Never allow pump to run dry in the
hope it will prime itself. Serious damage to the pump, packing or mechanical seal may result.




V. STARTING
A. Close drain valves and valve in discharge line. (See caution below for large motors.)
B. Open fully all valves in the suction line.

C. Turn on seal water to the stuffing box. (If pumped liquid is dirty or if leakage of air is to be
prevented, these lines should be always left open.)

D. Prime the pump.

1. If the pump does not prime properly, or loses prime during start-up, it should be shut down
and the condition corrected before the procedure is repeated.

2. For pumps moving high temperature liquids, open the war-up valve to circulate liquid for
preheating. Close the valve after the pump is warmed up.

A CAUTION

1. The gate valve in the discharge line should always be closed when the pump is started.
(Applicable to large motors being started across the line.)

2. The excessive current required by the motor to start under fill load will in time cause motor
trouble. (Applicable to large motors being started across the line.)

3. On start-up with the discharge valve closed, pump must not be run against closed valve for
more than 30 seconds.

E. Start the pump driver (turbines and engines require warming up, consult with the manufacturer’s
instructions).

F. When pump is operating at full speed, open the discharge valve slowly.

G. Adjust the liquid seal valves for packed stuffing box or mechanical seals to produce a pressure of
10-15psig above the pump discharge pressure.

e  Qil lubricated tandem mechanical seals don’t require outside flush water.

VI. OPERATING CHECKS
A. Check the pump and piping for leaks.

B. Check and record pressure gauge reading for future reference.

1. Suction PSIG.KPa
2. Discharge PSIS/KPa
C. Check and record flow USGPM
D. Check and record voltage, amperage per phase and kilowatts (of available).
1. Voltage / / Volts
2. Amperage / / Amps
E. Measure pump shaft speed: RPM

Check bearing lubrication.

1. Temperatures.

a. Pump: Inboard (Coupling end) Degrees F.
Outboard Degrees F.
b. Driver: Inboard (Coupling end) Degrees F.

Outboard Degrees F.




VIl. SHUTDOWN
e When stopping pump always close the discharge valve first. (Applicable to large pumps.)

e Pump should never run for any length of time with both suction and discharge valves closed
due to the danger of building up pressures and temperatures.

VIIl. MAINTENANCE

e Have you instructed user’s supervisory and maintenance personnel on the correct operation of this
equipment? Yes No

e Do maintenance personnel have instruction books for these specific units?
Yes No

IV. GENERAL COMMENTS

V. LIST OF ATTENDEES

Name of Company performing start-up

Authorized Signature Date

Signature of Customer Date
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SALES ORDER DESCRIPTION

SALES SHEET NUMBER: 8L 1] P/O L

PART NUMBER

DESCRIPTION

4X11 CE PKG

4X11 CE

RPM: 120
CONDITIONS: [00 GPM @ 50 FT TDH

Clockwise rotation (CW)

Steel pump hardware

Oil lubricated bearings

Nitrile elastomers *

4x4 Case

HiCh Chrome case (650+ BHN hardness)
No case vent & drain

HiCh Chrome impeller (650+ BHN hardness)
Steel shaft

Steel impeller lockscrew

Seal Type: S(lit Mechanical Seal

Seal Manufacturer: Chesterton

Chesterton (12 STlit Mechanical Seal

416 SST shaft sleeve

Hi-Chrome Gland Housing Material/Backplate
Stainless steel gland

Trillium Supplied Motor: Trillium Supplied Motor
25HP 28T 1800RPM Premium Efficiency
TEFC Horizontal motor

Horizontal Motor

4 Pole, 60 Hz

Premium Efficient Severe Duty

TEFC

460 V

Belt Drive Baseplate - Side Mount

Steel Baseplate

Trillium Standard Baseplate Design

Steel Baseplate Hardware

Fiberglass/Polyethylene Guards

Left Hand Side Mount Motor

Variable Speed Belts and Sheaves Stationary Control

Serial Numbers: 8(111+1-1 through 81 11+1-]
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SPARE PARTS PROVIDED

Part Number Description Qty/Per UM
802215 V-BELT 50-690 4. EA
801196 SEAL, MECH CHST SPLIT SEAL a EA
63936-1 SHAFT 11CE 1045 STL 1. EA
639355112 IMPELLER COJ 11(38" TRIM HCI 650 BHN a EA
86958(E1 SPARE MOTOR BEARINS, 25 HP, 28(T o EA

Part Number -- 726-A3[]
11"CE,CEV BEARINGS-[SET

Part Number Description Qty/Per UM
100214 BRG,BALL #5310 0 EA
100215 BRG,BALL SGL ROW 0 EA
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== RIS ary [IIE" DESCRIPTION
sze¢s) E | F [FH| L | N |RB |RC [&mauar T [omse
2 x2x 11| 6 10 |18 1/2(3 1/2|31 15/16|7 13/16|8 5/8| 350 LBS. L |2 |IMPELLER
1 4 BEARING HOUSING
3x 3x 115 1/2| 10 |18 1/2|4 5/8|32 15/16| 7 7/8 |8 5/8| 370 LBS. L |5 | WEARPLATE
_»4 x 4 x 116 1/2[10 7/819 3/8|4 3/4| 33 5/8 | 8 3/8 |8 3/4| 420 LBS. L | & | BACKPLATE 0
2 7 | CAPS, BEARING HOUSING
6 x 6 x 116 1/2]10 7/8[19 3/8|5 3/4| 35 5/8 | 9 3/8 |9 3/4| 445 LBs. T 15 [smarT
1 10 | LOCKSCREW, IMPELLER
1 11 | SLEEVE, SHAFT
ISET| 12 | PACKING GLAND, SPLIT 1
1 13 | LANTERN RING
1 15 | BEARING, THRUST
1 16 | BEARING, RADIAL
2 |17 | SEAL, DIL
1 |20 | SNAP RING, BEARING C
1 21 | SLINGER
1 |22 | GASKET, SLEEVE (O-RING>
2 |23 | GASKET, BEARING CAP
1 |24 | GASKET, CASE (O-RING>
S |28 | PACKING RING
1 |31 |KEY, SHAFT T
1 |32 |coLLET !
1 |78 | KEY, SLEEVE DRIVE 155
3
NOTES: i
N
1. DIMENSIONS ARE NOT FOR INSTALLATION PURPOSES UNLESS CERTIFIED. S
2. PUMP AND ACCESSORIES ARE DESIGNED FOR CONTINUOUS DUTY.
3. WET END PARTS ARE ASSEMBLED IN THE AS CAST FORM. SUCTION AND DISCHARGE PIPING
SHOULD BE FITTED TO THE PUMP FLANGES AFTER THE PUMP IS SET IN PLACE AND LEVELED.
USE THICK NEOPRENE GASKETS OF 40 TO 60 DUROMETER (SHORE A).
@PUMP ROTATION IS VIEWED FROM SHAFT END.
5. SUCTION AND DISCHARGE FLANGES MATE WITH CLASS 150 ANSI FLANGES.
6. GAGE TAPS ARE NOT AVAILABLE DUE TO MATERIAL HARDNESS. -
7. VENTS AND DRAINS CAN BE PROVIDED IF SPECIFIED.
PUMP SIZE INDICATES: SUCTION DIA. X DISCHARGE DIA. X IMPELLER DIA.
9. DIMENSIONAL TOLERANCE IS iW/WG UNLESS NOTED OTHERWISE.
N
- @R oroer

WEMCO® TORQUE—FLOW PUMP

oo aroes woveer_|

EPS SALES SHEET NO.

MODEL CE v

No | BY | DATE | CHK'D | LCL ECN [INTL EON DESCRIPTION

CERTIFIED_FOR CONSTRUCTION

OWG. NO.

DESCRIPTION

\ ii—— X 11,
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€120-300 1d g o | &

PUMP MOTOR SHAFT
SIZE E F }L N NX FRAMES G T V X Z CB @C CD CENTERS
182T—284T|25 3/4|5 1/4| 5 3/8 |17 1/2 20 10 1/4| 47 45 |18 3/8-23 3/4
2 x2x 11 8 10 |3 1/2| 32 |42 5/8
286T—365T 31 7 3/41 2 7/8 20 22 1/2 13 60 58 23 1/4-32
D
182T—284T|25 3/4|5 1/4|5 7/16 |17 1/2 20 10 1/4| 47 45 |18 3/8-23 3/4
3x 3 x 115 1/2 10 4 5/8 33 43 3/4
286T-365T 31 7 3/4(2 15/16 20 22 1/2 13 60 58 23 1/4-32
182T—284T |25 3/4|5 1/4 15/16(17 1/2 20 10 1/4| 47 45 |18 3/8-23 3/4
_’4 x 4 x 1116 1/2|110 7/8|4 3/4|33 5/8|44 3/8
286T—-365T 31 7 3/41 3 7/16 20 22 1/2 13 60 58 23 1/4-32
182T—284T|25 3/4|5 1/4|6 15/16|17 1/2 20 10 1/4| 47 45 |18 3/8-23 3/4
6 x 6 x 1116 1/2/10 7/8|5 3/4|35 5/8|46 3/8
286T—365T 31 7 3/4| 4 7/16 20 22 1/2 13 60 o8 23 1/4-32
C
N
NOTES
B 1. DIMENSIONS ARE NOT FOR INSTALLATION PURPOSES UNLESS CERTIFIED.
2. PUMP AND ACCESSORIES ARE DESIGNED FOR CONTINUOUS DUTY.
3. WET END PARTS ARE ASSEMBLED IN THE AS CAST FORM. SUCTION AND DISCHARGE PIPING
SHOULD BE FITTED TO THE PUMP FLANGES AFTER THE PUMP IS SET IN PLACE AND LEVELED.
USE THICK NEOPRENE GASKETS OF 40 TO 60 DUROMETER (SHORE A).
4. PUMP ROTATION IS CLOCKWISE VIEWED FROM SHAFT END.
— 5. SUCTION AND DISCHARGE FLANGES MATE WITH STANDARD CLASS 150 ANSI FLANGES.
6. GAGE TAPS ARE NOT AVAILABLE DUE TO MATERIAL HARDNESS.
7. VENTS AND DRAINS CAN BE PROVIDED IF SPECIFIED.
.PUMP SIZE INDICATES: SUCTION DIA. X DISCHARGE DIA. X IMPELLER DIA.
9. DIMENSIONAL TOLERANCE IS + 1/16 UNLESS NOTED OTHERWISE.
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Trillium Pumps USA Inc

www.trilliumflow.com

Pump Performance Datasheet

§ /) TRILLIUM

FLOW TECHNOLOGIES™

Customer : Wescor Associates Inc. Quote number 11441511
Customer reference Size : 4x11 Model CE
Item number 1001 Stages 01
Service : Section 11312 Primary Sludge Pumps Based on curve number 1 4x11CE_P10CE-D43
Quantity 14 Date last saved 121 Jul 2021 11:35 AM
Operating Conditions Liquid
Flow, rated : 400 USgpm Liquid type : User defined
Differential head / pressure, rated (requested) : 50.0 ft Additional liquid description :
Differential head / pressure, rated (actual) 1 49.8 ft Solids diameter, max :4.00in
Suction pressure, rated / max :0.00/0.00 psi.g Solids concentration, by volume :0.00 %
NPSH available, rated : Ample Temperature, max 1 68.00 deg F
Site Supply Frequency 160 Hz Fluid density, rated / max :1.000/1.000 SG
Performance Viscosity, rated :1.00 cP
Speed criteria : Synchronous Vapor pressure, rated :0.00 psi.a
Speed, rated : 1240 rpm Material
Speed, maximum 11800 rpm Material selected : Standard
Speed, minimum 1 600 rpm Pressure Data
Efficiency 1 46.70 % Maximum working pressure 1 23.30 psi.g
NPSH required / margin required :-10.00ft Maximum allowable working pressure : 85.00 psi.g
Ns (imp. eye flow) / Nss (imp. eye flow) 11,802 /- US Units Maximum allowable suction pressure T N/A
MCSF :30.7 USgpm Hydrostatic test pressure :N/A
Head maximum, rated speed :53.8ft Driver & Power Data (@Max density)
Head rise to shutoff 17.64% Driver sizing specification : Rated power
Flow, best eff. point : 755 USgpm Margin over specification :0.08 %
Flow ratio, rated / BEP :52.96 % Service factor - 1.00
Speed ratio (l’a.ted / maX) 1 68.89 % Power, hydrau”c - 5.05 hp
Head ratio (rated speed / max speed) 145,19 % Power, rated :10.81 hp
Selection status : Acceptable Minimum recommended motor rating :15.00 hp / 11.19 kW
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New Issue

WEMCO
DATA SHEET WEMCO TORQUE-FLOW PUMP P10CE-D

MODEL CE 11/7/19

DISASSEMBLY PROCEDURE

WARNING

WHEN PERFORMING EQUIPMENT MAINTENANCE OR IF THE PUMP IS TO REMAIN
OUT OF SERVICE FOR A PERIOD OF TIME, THE EQUIPMENT ELECTRICAL
SERVICE MUST BE LOCKED OUT WITH AN APPROVED LOCKOUT AND KEY.
FAILURE TO LOCKOUT EQUIPMENT MAY RESULT IN INJURY.

A.

DISASSEMBLY - BACK PULLOUT LEAVING CASE IN PLACE

1.

2.

De-energize the motor and lockout with key so that it cannot be started.
Close discharge and suction valve.
Disconnect all auxiliary piping and wiring.

Remove guard and separate coupling halves, or loosen motor base, and remove
belts.

Block up the pump case or attach a slack-free sling from an overhead mount to the
pump case to provide support. It is important to fully support the case so there is no
strain on the suction and discharge flanges.

Remove all bolts attaching the bearing housing to back of case, and the bolts
attaching bearing housing to base. Slide the bearing housing assembly back until
the impeller can be reached.

Loosen the impeller bolt a few turns, but do not remove completely. The bolt will
prevent the impeller from sliding off the shaft.

To remove impeller, insert two 5/8-11NC x 2" LG. bolts in threaded holes on bearing
housing flange for jacking purpose. Holes are located 180° apart. Turn bolts evenly
until pressure is exerted against backplate, wear plate and impeller, and impeller is
loosened. Remove impeller bolt and slide impeller off the shaft collet.

Remove wearplate - it is clamped between case and bearing housing, so there are
no fasteners to remove.
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DATA SHEET WEMCO TORQUE-FLOW PUMP P10CE-D300-1

New Issue

MODEL CE 11/7/19

DISASSEMBLY PROCEDURE

B. PUMP WITH PACKING

After impeller and wear plate are removed, the stuffing box is accessible for disassembly.

1.

2.

Remove packing adjusting gland nuts and washers.

Remove packing gland halves.

Remove cap screws joining backplate-stuffing box housing to bearing housing.
Slide backplate - stuffing box, with packing, off pump shaft sleeve.

Remove packing and lantern ring from stuffing box.

Slide sleeve and O-ring gasket off shaft.

C. PUMP WITH MECHANICAL SEAL

1.

2.

Remove cap screws joining backplate-stuffing box to bearing housing.

Refer to seal manufacturer instructions before pulling backplate and seal off shaft
and disassembling.

D. BEARING HOUSING

1.

2.

Drain oil from bearing housing.

Remove outboard and inboard bearing cover cap screws and remove bearing
covers.

Push shaft out inboard end of bearing housing.

Press radial bearing off shaft; remove snap ring and press thrust bearing off shaft.
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MODEL CE 11/7/19

DISASSEMBLY PROCEDURE

E. REASSEMBLY

Reassemble pump in reverse order of disassembly, observing the applicable portions of
the following precautions.

1.

2.

10.

Discard all used gaskets and reassemble pump with new gaskets.
Apply oil to OD of both bearings to allow them to slide into bearing housing.

Exercise care in handling shaft sleeve. Dirt, scratches or burrs may cause early
packing failure.

Exercise care in handling seal faces. Dirt, hairline scratches, or burrs may cause
seal failure.

The stuffing box may be packed around the shaft sleeve before installing. Be sure
the same packing-lantern ring sequence (2L3) is used as in the original. Slide
sleeve and packed housing onto the shaft keeping the slot in bearing housing-end of
the sleeve lined up with the drive key in the shaft.

Check through the water connection to be certain the lantern ring is located below
this opening.

Tighten all bolts evenly and progressively to prevent damage to concentric fits and
to accurate alignment. Degrease impeller bolt and apply Loctite 242 or Perma-Loc
MM115 before installing.

Tap lightly on the sheave or coupling when mounting it on the shaft, as shock may
put undue strain on the ball bearings.

Clean auxiliary piping before connecting to pump.

Do not run until proper oil is in bearing housing. See P10-D305 for lubrication
instructions.



WEMCO

DATA SHEET WEMCO TORQUE-FLOW PUMP P10CE-D300-3
New Issue MODEL CE 11/7/19

DISASSEMBLY PROCEDURE
Reference drawing P10CE-D212

WARNING

WHEN PERFORMING EQUIPMENT MAINTENANCE OR IF THE PUMP IS TO REMAIN
OUT OF SERVICE FOR A PERIOD OF TIME, THE EQUIPMENT ELECTRICAL SERVICE
MUST BE LOCKED OUT WITH AN APPROVED LOCKOUT AND KEY. FAILURE TO
LOCKOUT EQUIPMENT MAY RESULT IN INJURY.

ALL GUARDS AND PROTECTIVE DEVICES MUST BE INSTALLED BEFORE THE
PUMP IS STARTED. CONTACT WITH UNGUARDED BELTS, SHEAVES, OR
COUPLINGS COULD RESULT IN INJURY.
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INSTALLATION, OPERATION & MAINTENANCE
GENERAL INSTRUCTIONS

WARNING

PLEASE STUDY THESE INSTRUCTIONS CAREFULLY BEFORE PUTTING THE
PUMP INTO SERVICE. ADHERENCE TO THESE INSTRUCTIONS IS NECESSARY
FOR SATISFACTORY START-UP OF YOUR WEMCO PUMP. OPERATING
PERSONNEL MUST READ AND UNDERSTAND THE START-UP AND OPERATING
PARAGRAPHS.

INTRODUCTION

A. General Information

The WEMCO distribution network provides service wherever our pumps
are sold. Should you require additional service information, do not hesitate
to contact your local WEMCO representative.

B. Nameplate Data

Each pump has a nameplate affixed to it, with the pertinent data including
the pump characteristics, model and serial number. When inquiring about
parts or service, the above data should be supplied.

1. RECEIVING INSPECTION

Prior to signing any shipping documents, inspect the shipment for shortages or
damages, and promptly report any to the carrier, noting damage on the freight bill
of lading. MAKE ANY CLAIMS TO THE TRANSPORTATION COMPANY
PROMPTLY.

Do not remove any tags. Instruction sheets on various components as well as the
Operation and Maintenance Manual for the pump may be included in the
shipment. DO NOT DISCARD!

1. UNLOADING

Care must be taken when unloading pumps.
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INSTALLATION, OPERATION & MAINTENANCE
GENERAL INSTRUCTIONS

WARNING

EQUIPMENT LIFTING DEVICES SUCH AS CHAIN, LIFTING EYES, HOOKS, ETC.
MUST BE APPROVED BY LOCAL, STATE OR FEDERAL SAFETY CODES.

HOISTS AND CRANES MUST BE ADEQUATELY SIZED TO LIFT RATED LOADS.
FAILURE TO USE APPROVED LIFTING DEVICES MAY RESULT IN INJURY.

WHEN LIFTING THE PUMP IT IS IMPORTANT TO MAKE SURE THAT THE CHAIN
AND CABLES ARE FASTENED RELIABLY TO THEIR RETAINING HOOKS.

When a horizontal pump is unloaded, it must be lifted at four equal points on the
baseplate. When a vertical pump is unloaded, use lifting lugs on the motor
mount. DO NOT LIFT BY MOTOR. Couplings, extended shafts and other
accessories are normally shipped in separate containers to avoid damage.

IV.  STORAGE INSTRUCTIONS

If the pump is not to be installed and operated immediately, store in a clean, dry
place. WEMCO assumes the units will be placed in operation a few weeks after
shipment, so no special protection is given the pump, drive or motor.

|IF THE PUMP IS TO BE STORED MORE THAN TWO WEEKS:

A. Store pump in a clean, dry place free from vibration and extremes in
temperature.

B. Protect all exposed, unpainted surfaces from rust.

C. Fully grease motor bearings initially, regrease every six months and rotate

the shaft by hand every week.

D. Vents and drains on motors should be fully operable. Any drain plugs
should be removed. Vertical motors should be stored in the vertical
position.

E. On pumps with grease lubricated bearings, fully grease bearings initially

and regrease every six months. On pumps with oil lubricated bearings,
remove the vent on top of the bearing housing and fill the housing
completely with a 20 weight non-detergent oil containing rust inhibitors.
Replace the vent. ROTATE THE SHAFT 2 OR 3 REVOLUTIONS BY
HAND EVERY WEEK.
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INSTALLATION, OPERATION & MAINTENANCE
GENERAL INSTRUCTIONS

Before starting, drain the oil to the recommended operating level, run for
two minutes, drain all oil and refill with new oil to the proper level.
BEFORE RUNNING, WATER MUST BE SUPPLIED TO THE PACKING
OR SEAL CONNECTION. After prolonged storage, the bearing lubrication
instructions in this Operation and Maintenance Manual must be followed.

Accessories such as drives, etc. should be protected in accordance with
the accessory manufacturer's instructions.

Following these recommendations will help ensure that the pumps will operate
without problems and give long, trouble free service.

INSTALLATION

A.

Location of Pump

The pump should be placed as near the liquid source as possible,
avoiding valves and elbows whenever possible.

Piping

Guidelines for piping are given in the "Hydraulic Institute Standards" and
should be reviewed prior to pump installation. All piping should be
supported independently of, and line up naturally with, the pump flanges.

NEVER DRAW PIPING INTO PLACE BY USE OF FORCE AT THE
FLANGED CONNECTION OF THE PUMP.

WEMCO recommends that flexible couplings or expansion joints be
installed in the suction and discharge piping as near the pump as possible
(to allow for temperature and pressure expansion) so that there will be no
strain on the pump casing.

WARNING

SUCH STRAINS COULD RESULT IN STRUCTURAL FAILURE LEADING TO

INJURY.

To obtain maximum available suction head, the suction line should be as
direct and as short as possible, avoiding elbows. If elbows must be used,
a long radius type is preferred. It is important to avoid any high point in a

suction line in which air may accumulate and cause loss of prime. For the
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INSTALLATION, OPERATION & MAINTENANCE
GENERAL INSTRUCTIONS

same reason, it is important to have the suction line airtight when suction
lift exists.

The suction pipe must be installed so that no air pockets can form, and the
pipe must be level or slope upward to the pump intake. To prevent
excessive losses, the suction piping must never be smaller in diameter
than the pump suction, and preferably one pipe size larger. Eccentric
reducers should be used on the suction side, with the flat side on top as
shown in Figure 1. Use as few fittings as possible, and when elevating to
any height, go vertically upward from the pump, then horizontally to the
point of discharge.

air pocket

e Ay

FIGURE 1 FIGURE 2
Recommended Not Recommended

Suction conditions such as liquid temperature, altitude above sea level
and specific gravity should be compensated for by proper selection of the
suction line.

The pump should not operate on a suction lift when pumping liquid with
entrained air or gas. Check valves should not be used in the suction line
and gate valves should be installed with the stem horizontal to prevent
trapping air or gas. Suction valves must be fully open during operation.

C. Installation on Foundation

The pump and drive assembly should be placed on the foundation with the
coupling halves disconnected. On belt drive units, the belts may remain on
the sheaves. The alignment operation must be completed before the
coupling is reassembled. The baseplate should be supported on metal
wedges or blocks as illustrated in Figures 3 and 4. The support wedges or
blocks should be placed close to the anchor bolts.
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INSTALLATION, OPERATION & MAINTENANCE
GENERAL INSTRUCTIONS

Adjust the metal wedges or blocks around the base edge until the base is
level. Suction and discharge flanges should be checked by means of a
level and coupling alignment should be checked with a straightedge.
Corrections may be made for flange and coupling level or plumb by shims
under the pump or motor.

iBasephte

. Leveling wedges or shims -

— [ J==_  Left in place.
2-145 FZA 4.5 VN Top of foundation
.- e 37 oo 7o left rough - clean
A" A _Pf‘?_? :Sl(.ae}ve‘,’:‘- and wet down.

a &, R
e «—Washer - 4. °
v e A A A
e T

FIGURE 3 FIGURE 4

Typical Foundation Bolt Design

Method of Leveling

Grouting

Evenly adjust all anchor bolts, but not too firmly, after the first alignment
has been completed. The baseplate can then be grouted to the
foundation. All voids under the baseplate must be filled with grout. It is
desirable to grout all wedges and blocks in place. Anchor bolts should not
be fully tightened until the grout has hardened, approximately 48 hours
after pouring.

Connection of Piping

The initial alignment of the pump and driver should be completed before
the piping is connected to the pump. After the grout has thoroughly set
and the anchor bolts have been tightened, connect the discharge and
suction pipes to the pump flanges with gaskets in place and tighten firmly.
Make sure the pipe flanges are parallel and in line so that no piping loads
are transmitted to the pump.

WARNING
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INSTALLATION, OPERATION & MAINTENANCE
GENERAL INSTRUCTIONS

ALL PUMP MODELS ARE CONSTRUCTED OF BRITTLE MATERIALS AND GREAT
CARE MUST BE USED IN CONNECTING THESE FLANGES. TIGHTEN EVENLY
AND ADJUST TO A SNUG FIT. UNDER NO CIRCUMSTANCES SHOULD THE
CASING BE SUBJECTED TO PIPING STRAINS. SUCH STRAINS COULD RESULT
IN STRUCTURAL FAILURE LEADING TO INJURY.

F. Electric Motor Drive

If the pump driver is an electric motor, a motor starter with overload
protection should be provided. The overload resets should be set
according to local code. Refer to the motor nameplate. Direction of
rotation of the pump impeller will be indicated on the pump drawing and
arrows on the case. Make motor electrical connections accordingly.
Changing any two leads on a three phase motor will change the direction
of motor rotation.

WARNING

ALL ELECTRICAL CONNECTIONS AND WIRING ARE TO BE IN COMPLIANCE
WITH LOCAL BUILDING AND SAFETY CODES.

DO NOT OPERATE EQUIPMENT WITH OPEN ELECTRICAL BOXES OR FITTINGS.
CONCTACT WITH INCORRECTLY WIRED EQUIPMENT COULD RESULT IN
INJURY.

WARNING

DO NOT OPERATE PUMP WITH BOTH SUCTION AND DISCHARGE VALVES
CLOSED OR WITH SUCTION AND DISCHARGE CLOSED BY CLOGGING - THIS
COULD CAUSE DAMAGE AND IS DANGEROUS. WEMCO PUMPS ARE TO BE
USED FOR LIQUID SERVICE ONLY. EXCESSIVE PRESSURE CAN CAUSE
MALFUNCTION LEADING TO INJURY.

AVOID ISOLATING THE PUMP COMPLETELY BY CLOSING BOTH THE SUCTION
AND DISCHARGE VALVE AT THE SAME TIME IF THE PUMP CONTAINS A
BIOLOGICALLY ACTIVE SLUDGE. DECOMPOSING SLUDGE WILL PRODUCE
GAS AND IF THE GAS IS NOT VENTED OR OTHERWISE RELIEVED WITH AN
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INSTALLATION, OPERATION & MAINTENANCE
GENERAL INSTRUCTIONS

APPROVED RELIEF DEVICE, A PRESSURE BUILD-UP WILL OCCUR WHICH
COULD RUPTURE THE PUMP AND/OR PIPING, CAUSING POSSIBLE INJURY
AND/OR PROPERTY LOSS. REFER TO THE "WATER ENVIRONMENT
FEDERATION MANUAL" OF PRACTICE SM-1 FOR MORE INFORMATION ON THIS
HAZARD.

V.  OPERATION

A. Before Starting

The pump is ready to start when the following have been completed:

1. All construction debris has been removed from suction well.
2. Pump baseplate is grouted and bolted to the foundation.

3. Pump and driver are correctly aligned.

4. Bearings are adequately lubricated. Grease lube bearings are

packed with grease at the factory, but oil lube bearings are shipped
without oil. In all cases, refer to the Bearing Lubrication Instructions
in this manual.

5. Pump has been checked for correct rotation as indicated by the
WEMCO drawing and by arrows on the pump case.

6. All rotating parts are found to turn freely by hand.
7. Suction and discharge valves are open.

8. Pump is primed. If installed with suction lift, the pump may be
primed by using an ejector or vacuum pump.

9. Seal water has been provided to packing box. See Packing or
Mechanical Seal section of this manual.

10.  All guards are installed.
11.  An attempted start-up of the pump when operating in reverse could

cause high shock loads to both the pump and its prime mover, and
result in serious mechanical and electrical damage.
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INSTALLATION, OPERATION & MAINTENANCE
GENERAL INSTRUCTIONS

B. Start-up

1. After the unit is aligned, the bearings lubricated, the packing or seal
flush lines connected and all flanges are tightened, the suction
valve may be opened. After the seal chamber is filled with liquid,
jog motor to check rotation. If the rotation is incorrect, reverse any
two leads on a three phase motor and recheck rotation.

A positive suction head should be provided, but if the liquid level is
below the pump the pump must be primed before start-up.

On start-up, an ammeter should be used on the motor to check for
overload. If the unit is direct connected, the discharge valve may be
throttled should the motor be overloaded. If it appears the system
head is lower than rated, the impeller may be trimmed to meet the
lower head (except Model C). After trimming, the impeller must be
balanced before installing. If the unit is belt driven, the pump speed
may be lowered to get the proper operating point.

The discharge valve may be throttled to provide varying capacities,
but the suction valve should remain fully open at all times during
operation.

If trouble is experienced upon initial or subsequent operation, refer
to the Operating Problems section of this manual to diagnose and
correct the defect.

WARNING

DO NOT OPERATE THE PUMP AGAINST A CLOSED DISCHARGE VALVE. DO
NOT OPERATE THE PUMP UNLESS THE PUMP IS FILLED WITH LIQUID.

2. Make an additional check of alignment between the pump and
driver after a few hours of operation. Repeat this check after one
week of initial run.

WARNING

WHEN CHECKING ALIGNMENT, OR PERFORMING ANY WORK ON THE UNITS,
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INSTALLATION, OPERATION & MAINTENANCE
GENERAL INSTRUCTIONS

ELECTRICAL SERVICE MUST BE LOCKED OUT WITH AN APPROVED LOCKOUT
AND KEY. FAILURE TO LOCKOUT EQUIPMENT MAY RESULT IN INJURY.

ALL GUARDS AND PROTECTIVE DEVICES MUST BE INSTALLED BEFORE THE
PUMP IS STARTED. CONTACT WITH UNGUARDED BELTS, SHEAVES OR
COUPLINGS COULD RESULT IN INJURY.

C. Shutdown
To shut the pump down, proceed as follows:
1. Disconnect the pump to the driver.

2. Close the suction and discharge valves and isolate any external
service connections the pump may have.

3. If the pump is to remain out of service for a period of time longer
than two weeks, the shaft must be rotated on a weekly basis to
ensure positive coating on lubricated surfaces, thus retarding or
preventing rust or oxidation.

WARNING

WHEN PERFORMING EQUIPMENT MAINTENANCE OR IF THE PUMP IS TO
REMAIN OUT OF SERVICE FOR A PERIOD OF TIME, THE EQUIPMENT
ELECTRICAL SERVICE MUST BE LOCKED OUT WITH AN APPROVED LOCKOUT
AND KEY. FAILURE TO LOCKOUT EQUIPMENT MAY RESULT IN INJURY.

D. Freezing Protection

If the pump is to be subjected to freezing temperatures it must be drained.
If the case is not equipped with a drain plug, loosen the case bearing
housing bolts and allow the case to drain. If a mechanical seal is involved,
the seal chamber must be drained or seal damage may occur.
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SINGLE MECHANICAL SEAL

Mechanical Seal Flush Requirements

Mechanical seals must be flushed with a clean liquid with lubricating quality at
120°F or less and 15 PSI over the maximum pump discharge pressure.

NOTE: The seal must be pressurized at all times to keep pumpage out of the
seal, even if the pump is not running. Failure to flush the seal at all times will
result in seal contamination and seal failure.

Mechanical Seal Flush Connections - Single Seal

Connect water piping to the packing box or seal plate connection.

NOTE: More than one connection may be provided. The flush water needs to be
connected at only one location.

Flush water will flow into the stuffing box or seal plate and into the pump. A
throttle bushing or lip seal may be used to regulate the flow into the stuffing box
or seal plate.
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Belt Drive Alignment

The pump and driver, if supplied, were not aligned at the factory since the unit
can shift during shipment. Alignment must take place prior to the piping
being connected to the pump. The pump and driver shafts must be checked for
angular and parallel alignment. Both the pump and driver may have to be
moved to obtain the proper alignment. (Realignment is also necessary after
the grout has hardened and the anchor bolts have been tightened.) The
alignment must also be finally checked after the piping has been completed, and
rechecked periodically. Inaccurate alignment results in vibration and excessive
wear on bearings, shaft sleeves or mechanical seals.

Alignment Procedure

Shaft alignment can be checked by measuring the distance between the shafts at
three or more locations. If the distances are equal the shafts are parallel.

A straightedge or a piece of string can be used to check the alignment of the
sheaves on the shafts. If the sheaves are properly lined up the straightedge or
string will touch each sheave at two points and both sheaves at four points
simultaneously. Rotating each sheave a half a revolution will determine whether
the sheave is wobbly or the drive shaft is bent. Correct any misalignment.

The sheaves should be mounted as close as possible to the pump and motor
bearings. With the sheaves aligned, tighten the cap screws evenly and
progressively. Apply the recommended torque to the cap screws as listed in
Figure 1.

NOTE: There should be 1/8" to 1/4" gap between the mating part hub and the
bushing flange. If the gap is closed the shaft is seriously undersized.
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INSTALLATION, OPERATION & MAINTENANCE INSTRUCTIONS
BELT DRIVE ALIGNMENT

Tapered Size & Thread Torque Wrench Length Wrench Pull
Bushing of Cap Screw (Ft.-Lbs.) (Inches) (Lbs.)
NOTE: Use
Torque Wrench
QT 1/4 x 3/4 6 4 18
JA No. 10 - 24 5 4 15
SH-SDS-SD 1/4 - 20 9 4 27
SK 5/16 - 18 15 6 30
SF 3/8 - 16 30 6 60
E 1/2-13 60 12 60
F 9/16 - 12 75 12 75
J 5/8 - 11 135 12 113
M 3/4 - 10 225 15 120
N 7/8 -9 300 15 150
P 1-8 450 18 183
W 1-1/8 - 7 600 24 167
S 1-1/4 -7 750 30 167
FIGURE 1

Sure Grip Bushings

Screw Tightening Information

Caution: The tightening force on the screws is multiplied many times by the
wedging action of the tapered surface. If extreme tightening force is applied, or if
a lubricant is used, bursting pressures will be created in the hub of the mating

part.

WARNING

ALL GUARDS AND PROTECTIVE DEVICES MUST BE INSTALLED BEFORE THE
PUMP IS STARTED. CONTACT WITH UNGUARDED BELTS, SHEAVES OR
COUPLINGS COULD RESULT IN INJURY.
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BEARING LUBRICATION - OIL

Bearing Lubrication at Start-up

Oil lubricated ball bearings are SHIPPED WITHOUT OIL. Before starting the
pump, fill the oil reservoir to the sight glass oil level mark with SAE 20 non-
detergent oil containing rust inhibitors, such as Mobil DTE 25. Operate the pump
for 2 minutes, then drain the oil from the reservoir and refill to the proper oil level
with fresh oil. This will flush the bearing housing and remove any foreign matter
that may have accumulated during shipment.

If a constant level oiler is used, fill the oil glass and insert it on the oiler base after
the pump oil reservoir has been filled to the proper level.

Bearing Lubrication During Operation

Keep the bearing oil reservoir filled to the oil level line on the sight glass. Do not
overfill. Check the oil level weekly. Use a recommended oil such as the type
described above.
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INSTALLATION, OPERATION & MAINTENANCE
TROUBLE SHOOTING — OIL BELT DRIVE MECHANICAL SEAL

OPERATING PROBLEMS

TROUBLE SHOOTING

A. NO LIQUID DELIVERED AT END DELIVERY POINT OR THROUGH FLOW METER

Possible Causes Corrective Action
1. Pump not primed. 1. Prime with vacuum or liquid.
2. Speed too low; check voltage and 2. Supply proper voltage and frequency. Increase speed
frequency. by sheave change. Watch motor for overload.

3. Air leak in suction or around the seal. 3. Tighten all flange bolting. Supply liquid to the seal.

4. Discharge head too high. 4. Reduce head or increase pump speed by installing
smaller pump sheave or larger motor sheave. Watch
motor for overload.

5. Suction lift too high. 5. Lower pump or raise liquid level on suction side.

6. Suction or discharge line plugged. 6. Unplug line.

7. Wrong direction of rotation. 7. On 3-phase motor, reverse any 2 leads.

8. Suction or discharge valve closed. 8. Open valves.

9. Gas or vapor pocket in suction line. 9. Vent or release vapor.

WARNING

ANY SPEED INCREASE MEANS THE BRAKE HORSEPOWER INCREASES AS A
CUBE OF THE SPEED, SO THE MOTOR POWER DRAW MUST BE MONITORED
TO DISCOVER ANY MOTOR OVERLOAD.

B. NOT ENOUGH PRESSURE ON PRESSURE GAUGE

Possible Causes Corrective Action
1. Speed too low; check voltage and 1. Provide proper voltage and frequency. Increase speed
frequency. by installing smaller pump sheave or larger motor
sheave. Watch for motor overload.

Air or gas in liquid. . Vent case.

Air leak in suction or around the seal. . Tighten all flange bolting. Supply liquid to the seal.

I

BIWIN

Impeller diameter too small. . Increase speed, install smaller pump sheave. Do not

overload motor.

5. Damaged impeller or casing. 5. Replace impeller or case.
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TROUBLE SHOOTING — OIL BELT DRIVE MECHANICAL SEAL

C. MOTOR RUNS HOT-OVER 170°F WITH THERMOMETER ON MOTOR HOUSING-DO NOT TOUCH

Possible Causes

Corrective Action

1. Speed too high. 1. Lower pump speed. Install smaller motor sheave or
larger pump sheave.
2. System head lower than rating, allowing | 2. Lower pump speed. Install smaller motor sheave or

pump to handle too much liquid.

larger pump sheave. Fully open discharge valve.

Liquid heavier or more viscous than
rating.

3. Install larger motor.

4. Impeller binding or rubbing. 4. Disassemble pump and remove bind.
5. Voltage and frequency lower than rating. | 5. Supply proper voltage and frequency.
6. Defects in motor. 6. Take to motor repair shop.
7. Pump or motor bearing over-lubricated. 7. Decrease lubrication.
D. BEARING OVERHEAT - OVER 180°F WITH THERMOMETER - DO NOT TOUCH
Possible Causes Corrective Action
1. Qil level too low or too high. 1. Check ail sight glass and add or drain ail.
2. Improper or poor grade of oil. 2. Use SAE 20 non-detergent oil.
3. Dirt or water in bearings. 3. Replace bearings.
4. Misalignment. 4. Align pump and motor sheaves.
E. BEARINGS WEAR RAPIDLY - INDICATED BY NOISE, HEAT OR SEIZURE
Possible Causes Corrective Action
1. Misalignment. 1. Align pump and motor sheave.
2. Bent shaft. 2. Replace shaft.
3. Vibration. 3. Tighten bearing cap bolting or replace bearings.
4. Lack of lubrication. 4. Keep oil at proper level.
5. Bearing improperly installed. 5. Install new bearings in accord with WEMCO
instructions.
6. Moisture in oil. 6. Replace oil and inspect bearing for rust. If rust is found,
replace bearings.
7. Dirtin bearings. 7. Replace bearings.
8. Over-lubrication. 8. Keep oil at proper level.
F. NOT ENOUGH LIQUID DELIVERED THROUGH FLOW METER OR AT END DELIVERY POINT
Possible Causes Corrective Action
1. Air leaks in suction or around the seal. 1. Tighten all flange bolting. Supply water to the seal.
2. Speed too low. Check voltage and 2. Install smaller pump sheave. Supply proper voltage and
frequency. frequency.
3. Suction lift too high. 3. Increase level on suction side or lower pump.
4. Suction or discharge line partially 4. Unplug.
plugged.
5. Low NPSH. 5. Increase liquid on suction side of pump or lower pump.
6. Total system head too high. 6. Speed up pump. Do not overload motor.
7. Damaged impeller or casing. 7. Replace impeller or case.
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INSTALLATION, OPERATION & MAINTENANCE
TROUBLE SHOOTING — OIL BELT DRIVE MECHANICAL SEAL

WARNING

ANY SPEED INCREASE MEANS THE BRAKE HORSEPOWER INCREASES AS THE CUBE OF THE
SPEED, SO THE MOTOR POWER DRAW MUST BE MONITORED TO DISCOVER ANY MOTOR
OVERLOAD.

G. PUMP WORKS FOR AWHILE, THEN LOSES SUCTION -
INDICATED BY NO FLOW THROUGH FLOW METER OR AT END DELIVERY POINT

Possible Causes Corrective Action
1. Leaky suction line. 1. Tighten bolts on flanges.
2. Gas or vapor pocket in suction line. 2. Vent suction line.
3. Suction lift too high. 3. Lower pump or raise suction liquid level.
4. Air leaks in suction or seal chamber. 4. Tighten flange bolting and supply water to the seal.
5. End of suction line is uncovered. 5. Submerge end of line.
H. VIBRATION - INDICATED BY EXTREME SHAKING AND/OR NOISE
Possible Causes Corrective Action
1. Gas or vapor in the liquid. 1. Vent pump.
2. Available NPSH not sufficient. 2. Raise suction level or lower pump.
3. Inlet to suction is not sufficiently 3. Submerge line.
submerged.
4. Misalignment of shafts. 4. Align sheave.
5. Worn or loose bearings. 5. Replace bearings. Tighten bearing cap bolts.
6. Impeller out of balance. 6. Balance impeller.
7. Shaft bent. 7. Replace shaft.
8. Impeller damaged and unbalanced. 8. Replace impeller.
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Trillium Pumps USA SLC LLC (Seller)
LIMITED WARRANTY

COVERAGE: Seller warrants its products to be free from defects in materials and workmanship
when operated under the normal conditions for which the products were designed.

WARRANTY PERIOD: This warranty covers a period of twelve (12) months from the date
product was placed into service, or eighteen (18) months from the date of shipment, whichever
occurs first.

REMEDIES: If the product fails due to defective materials or workmanship within the warranty
period, Trillium’s sole obligation after verification of the defect, shall be, at its discretion, the
repair or replacement of the product. THIS PARAGRAPH PROVIDES THE EXCLUSIVE REMEDIES
FOR ALL CLAIMS BASED ON FAILURE OF OR DEFECT IN A PRODUCT, WHETHER THE FAILURE OR
DEFECT ARISES BEFORE, DURING, OR AFTER THE APPLICABLE WARRANTY PERIOD AND
WHETHER A CLAIM, HOWEVER DESCRIBED, IS BASED ON CONTRACT, WARRANTY, INDEMNITY,
TORT (INCLUDING NEGLIGENCE), STRICT LIABILITY, OR OTHERWISE, AND IS SUBJECT TO ALL
LIMITATIONS OF LIABILITY FOUND HERE OR ELSEWHERE IN THE TERMS AND CONDITIONS.

OWNER’S OBLIGATIONS: Owner shall notify Seller of a defect within ten (10) days of its
discovery. At the Owner’s expense, the defect may be verified at Owner’s site, at Seller’s
authorized facility, or by returning the product to Seller’s factory.

EXCLUSIONS: This warranty does not apply to consumable items that are normally replaced
during maintenance; and defects resulting from improper installation, operation, maintenance,
storage, neglect, or accident. This warranty does not cover any expense for repairs or alterations

performed outside Seller’s factory without Seller’s prior authorization. Equipment and
accessories not manufactured by Seller are warranted only by the original manufacturer’s

warranty. Seller shall not be liable for costs of removal, transportation, or reinstallation of
products. Seller shall not be liable for any consequential, special, incidental, or indirect
damages or delays resulting from or related to defective products.

SELLER MAKES NO OTHER WARRANTIES, EXPRESS OR IMPLIED, AND DISCLAIMS ALL IMPLIED
WARRANTIES INCLUDING, WITHOUT LIMITATION, ANY WARRANTY OF FITNESS FOR A
PARTICULAR PURPOSE, MERCHANTABILITY, AND ANY IMPLIED WARRANTY THAT COULD

ARISE FROM COURSE OF DEALING OR USAGE OF TRADE. SELLER ALSO DISCLAIMS ALL
STATUTORY WARRANTIES.

GSD-31 Revised 10.2019
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442™ SPLIT

MECHANICAL SEAL

442 Split Mechanical Seal Technical Data

1. Rotary Holder

2. Socket Head Cap Screw
3. Holder Gasket

4. Shaft O-ring

5. Rotary O-ring

6. Rotary Face

7. Stationary Face

8. Stationary O-Ring

9. Gland Gasket
10. Socket Head Cap Screw
11. Stuffing Box Gasket
12. Anti-Rotation Pin
13. Bolt Tab
14. Spring
15. Centering Button
16. Gland
17. Stuffing Box Bolts

EQUIPMENT BOLT PATTERNS

i Shaft Sizes: 1.625" to 4.750" (40 mm to 120 mm)

U ~ ]
“y/

2 BOLTS 2 BOLTS

/
Q.;“ ."" A
‘a‘

w» =4

All Other Shaft Sizes

2 BOLTS 3 BOLTS

4 BOLTS 4 BOLTS
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DIMENSIONAL DATA (INCH & METRIC)

M N KEY - Figures 1 & 2
SHAFT HOLDER ID INSTALLATION ] ] ]
SIZE FROM BOX DIM A - Shaft Size H - Min. Stuffing Box Face OD
INCH METRIC INCH METRIC B - Max. Gland Dia. L - Gland Hub OD
1.250" to 1.500" 0.53 13,5 0.094 24 1/4" C - Min./Max. Stuffing Box Dia. M - Holder ID from Box
(32 mm to 38 mm) D - Gland Length N - Installation Dimension
1.625" to 4.750" 0.53 13,5 0.094 24 3/8" E - Min. Stuffing Box Depth O - Shaft O-ring Number

(40 mm to 120 mm)
F - Outboard Length Required P — NPT Size
4.875" to 7.750" 1.03 26,0 0.188 4,8 1/2"

(125 mm to 195 mm) G - Min. Bolt Circle by Bolt Size

DIMENSIONAL DATA (INCH)

A B C F G
SHAFT | GLAND | STUFFING BOX SB OB BOLT CIRCLE BY
SIZE oD BORE LENGTH | DEPTH | LENGTH BOLT SIZE
oD
MIN
5/8" 3/4" 7/8" MIN
1.250 4.94 1.86 2.10 148 0.17 178 3.20 3.33 3.45 - - 2.35 2.79 219
1.375 5.02 1.94 238 148 0.17 178 3.28 3.40 3.53 - - 2,63 2.87 -221
1.500 5.14 2.06 2.50 148 0.17 178 3.40 3.53 3.65 - - 2.75 2.99 -223
1.625 5.26 2.19 2,63 148 0.17 178 3.50 3.63 - - - 2.87 3.11 224
1.750 5.39 231 2.75 148 0.17 178 3.63 3.75 - - - 3.00 3.23 -225
1.875 5.51 2.44 2.88 148 0.17 178 3.75 3.88 - - - 3.12 3.35 226
2.000 5.64 2.56 3.00 148 0.17 178 3.94 4.06 - - - 3.25 3.48 -227
2.125 5.76 2.69 3.12 148 0.17 178 4,06 419 431 - - 337 3.60 228
2.250 5.88 2.81 3.25 148 0.17 178 419 431 4.44 - - 3.50 3.73 -229
2375 601 2.94 337 143 017 178 431 443 450 - - 362 3 85 -23(0)
—)| 2.500 6.13 3.06 3.75 1.48 0.17 1.78 457 4.70 4.82 - - 4.00 423 -231 |
2.625 7.77 3.35 2.25 .54 0.26 .04 544 5.56 5.60 - - 2.75 5.00 232
2.750 7.77 3.35 425 1.84 0.26 2.24 5.44 5.56 5.69 - - 475 5.00 -233
2.875 8.02 3.60 450 1.84 0.26 224 5.66 5.78 5.91 - - 5.00 5.25 234
3.000 8.02 3.60 450 1.84 0.26 224 5.66 5.78 5.91 - - 5.00 5.25 -235
3.125 827 3.85 475 1.84 0.26 224 6.00 6.12 6.25 - - 5.25 5.49 -236
3.250 8.27 3.85 475 1.84 0.26 224 6.00 6.12 6.25 - - 5.25 5.49 -237
3.375 8.51 410 5.00 1.84 0.26 224 6.16 6.28 6.41 6.53 6.66 5.50 5.75 -238
3.500 8.51 410 5.00 1.84 0.26 224 6.16 6.28 6.41 6.53 6.66 5.50 5.75 -239
3.625 8.77 435 5.25 1.84 0.26 224 6.41 6.53 6.66 6.78 6.91 5.75 6.00 -240
3.750 8.77 435 5.25 1.84 0.26 2.24 6.41 6.53 6.66 6.78 6.91 5.75 6.00 -241
3.875 9.02 4.60 5.50 1.84 0.26 224 6.66 6.78 6.91 7.03 7.16 6.00 6.25 242
4,000 9.02 4.60 5.50 1.84 0.26 2.24 6.66 6.78 6.91 7.03 7.16 6.00 6.25 -243
4125 9.27 485 5.75 1.84 0.26 224 6.91 7.03 7.16 7.28 7.41 6.25 6.50 244
4.250 9.27 485 5.75 1.84 0.26 2.24 6.91 7.03 7.16 7.28 7.41 6.25 6.50 -245
4375 9.52 5.10 6.00 1.84 0.26 224 7.16 7.28 7.41 7.53 7.66 6.50 6.75 -246
4,500 9.52 5.10 6.00 1.84 0.26 224 7.16 7.28 7.41 7.53 7.66 6.50 6.75 -247
4625 9.77 5.35 6.25 1.84 0.26 224 7.41 7.53 7.66 7.78 7.91 6.75 7.00 -248
4.750 9.77 5.35 6.25 1.84 0.26 224 7.41 7.53 7.66 7.78 7.91 6.75 7.00 -249
4875 11.28 5.87 7.00 291 0.29 3.45 - - 8.41 8.53 8.66 7.50 7.74 -353
5.000 11.28 5.99 7.00 2,91 0.29 3.45 - - 8.41 8.53 8.66 7.50 7.74 -354
5.125 11.53 6.12 7.25 291 0.29 3.45 - - 8.66 8.78 8.91 7.75 7.99 -355
5.250 11.53 6.24 7.25 2,91 0.29 3.45 - - 8.66 8.78 8.91 7.75 7.99 -356
5375 11.78 6.37 7.50 291 0.29 3.45 - - 8.91 9.03 9.16 8.00 8.24 -357
5.500 11.78 6.49 7.50 2.91 0.29 3.45 - - 8.91 9.03 9.16 8.00 8.24 -358
5625 12.03 6.62 7.75 291 0.29 3.45 - - 9.16 9.28 9.41 8.25 8.49 -359
5.750 12.03 6.74 7.75 2.91 0.29 3.45 - - 9.16 9.28 9.41 8.25 8.49 -360
5.875 12.28 6.87 8.00 291 0.29 3.45 - - 9.41 9.54 9.66 8.50 8.74 -361
6.000 12.28 6.99 8.00 2.91 0.29 3.45 - - 9.41 9.54 9.66 8.50 8.74 -362
6.125 12,53 7.12 8.25 291 0.29 3.45 - - 9.66 9.79 9.91 8.75 8.99 -362
6.250 12.53 7.24 8.25 2.91 0.29 3.45 - - 9.66 9.79 9.91 8.75 8.99 -363
6.375 12.78 737 8.50 291 0.29 3.45 - - 9.91 10.04 10.16 9.00 9.25 -363
6.500 12.78 7.49 8.50 2.91 0.29 3.45 - - 9.91 10.04 10.16 9.00 9.25 -364
6.625 13.03 7.62 8.75 291 0.29 3.45 - - 10.17 10.29 10.42 9.25 9.50 -364
6.750 13.03 7.74 8.75 2.91 0.29 3.45 - - 10.17 10.29 10.42 9.25 9.50 -365
6.875 13.28 7.87 9.00 291 0.29 3.45 - - 10.42 10.54 10.67 9.50 9.75 -365
7.000 13.28 7.99 9.00 2.91 0.29 3.45 - - 10.42 10.54 10.67 9.50 9.75 -366
7.125 13.53 8.12 9.25 291 0.29 3.45 - - 10.67 10.79 10.92 9.75 10.00 -366
7.250 13.53 8.24 9.25 2.91 0.29 3.45 - - 10.67 10.79 10.92 9.75 10.00 -367
7.375 13.78 837 9.50 291 0.29 3.45 - - 10.92 11.04 1.7 10.00 10.25 -367
7.500 13.78 8.49 9.50 2.91 0.29 3.45 - - 10.92 11.04 1.17 10.00 10.25 -368
7.625 14.03 8.62 9.75 291 0.29 3.45 - - 1.7 11.29 11.42 10.25 10.50 -368
7.750 14.03 8.74 9.75 2,91 0.29 3.45 - - 1.17 11.29 11.42 10.25 10.50 -369

2 &® CHESTERTON.
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Figure 1 Figure 2

DIMENSIONAL DATA (METRIC)

LY B C D E F (€] L (0]
SHAI'T|GLAND | STUFFING BOX | GLAND | SB (0]:] BOLT CIRCLE BY SB | GLAND| SFAFT
SIZE oD BORE LENGTH [DEPTH | LENGTH BOLT SIZE HUB ' O-RING
or \[oX
MIN
MAX MIN 10mm 12mm 14mm 16 mm 18 mm 20 mm 22 mm ’ MAX
32 125,5 47,2 53,3 37,6 4,3 45,2 79,8 81,8 83,8 85,8 87,8 - - - 9,9 70,9 -219
33 125,5 47,2 s 37,6 4,3 45,2 79,8 81,8 83,8 85,8 87,8 - - - 59,9 70,9 -220
35 127,4 49,3 60, 37,6 4,3 45,2 81,8 83,8 85,8 87,8 89,8 - - - 66,8 72,8 -221
38 130,5 52,3 63,5 7,6 4,3 45,2 85,0 87,0 89,0 91,0 93,0 - - - 69,9 76,0 -223
40 133,6 55,6 66,8 @ 43 45,2 874 89,4 91,4 934 95,4 - - 73,2 79,0 -223
43 136,8 58,7 70,0 37,6 4,3 45,2 90,5 92,5 94,5 96,5 98,5 - - - 76,2 82,0 -224
45 136,8 58,7 70,0 37,6 S 45,2 90,5 92,5 94,5 96,5 98,5 P - - 76,2 82,0 -225
48 140,0 62,0 73,2 37,6 4, 45,2 97,7 95,7 97,7 99,7 101,7 - - - 79,5 85,2 -226
50 143,2 65,0 76,2 37,6 4,3 45,2 984 1004 1024 1044 1064 - - - 82,6 88,4 -226
55 146,3 68,3 79,2 37,6 4,3 / 1016 1036 1056 107,6 1946 - - - 85,9 91,5 -228
60 152,6 74,7 85,6 37,6 4,3 45,2 1078 109,8 111,8 1138 15,8 - - - 92,2 97,9 -230
65 197,5 85,1 108,0 46,7 6,6 56,9 Q - 1406 1428 144,6 - - - 120,7 126,9 -231
70 197,5 85,1 108,0 46,7 6,6 56,9 - - 140,6 72,6 144,6 - - - 120,7 1269 -233
75 203,8 91,4 114,3 46,7 6,6 56,9 - - 146, 148,2 150,2 - - - 1270 133,22 -234
80 210,2 97,8 120,7 46,7 6,6 56,9 - — 48 1568 158,8 160,8 - - 1334 139,55 -236
85 216,5 104,1 127,0 46,7 6,6 56,9 - - 1589 1609 162,9 1649 166,9 - 139,7 1459 -237
90 216,5 104,1 127,0 46,7 6,6 56,9 - P 3, 160,9 162,9 1649 166,9 - 139,7 1459 -239
95 2229 1105 1334 46,7 6,6 56,9 - - 165, 167,3 169,3 171,3 1733 - 146,1 1523 -241
100 229,2 116,8 139,7 46,7 6,6 56,9 - - 171,6 3,6 175,6 1776 179,6 - 1524 158,6 -242
110 2419 1295 1524 46,7 6,6 56,9 = - 1843 188 188,3 1903 1923 - 1651 1713 -245
115 2419 1295 1524 46,7 6,6 56,9 - - 1843 186,3 188,3 190,3 1923 - 1651 1713 -247
120 248,3 1359 1588 46,7 6,6 5509 - - 1906 1926 6 1966 198,6 - 1715 177,77 -248
125 2864 150,1 177,8 73,9 74 37,6 - - - - - 214,55 216,5 2185 1905 196,5 -354
130 292,8 1551 184,2 73,9 74 87,6 - - - - - 09 2229 2249 1969 2029 -355
135 299,1 160,1 190,5 73,9 4 87,6 - - - - - 2 2293 231,3 203,2 2093 -356
140 299,1 1652 190,5 73,9 74 87,6 - - - - - 227,3'N\229,3 231,3 2032 2093 -358
145 305,5 170,2  196,9 770 74 87,6 - - - - - 233,7 . W4 237,7 2096 2157 -360
150 311,8 1752 203,22 39 74 87,6 - - - - - 240,1 242, 2441 2159 2221 -361
155 318,2 180,1 2034 73,9 74 87,6 - - - - - 246,4 2484 04 2223 2284 -362
160 324,5 185,1 59 73,9 74 87,6 - - - - = 252,8 2548 258 2286 2348 -363
165 324,5 190, 215,9 73,9 74 87,6 - - - - - 259,2 261,2 263,2 28,6 2348 -364
170 3309 1951 2223 73,9 74 87,6 - - - - - 259,2 261,2 263,2 QO 2412 -364
175 337,2 00,2 2286 73,9 74 87,6 - - - - - 2656 2676 269,6 241, 247,6 -365
180 33 2052 2286 73,9 74 87,6 - - - - - 272,0 2740 276,0 247,77 N7.6 -366
185 2736 2102 2350 73,9 74 87,6 - - - - - 272,0 2740 276,0 247,77 252K -367
19Q 3499 2151 2413 73,9 74 87,6 - - - - - 2784 2804 2824 2540 2604 -368
05 356,3 220,1 247,77 739 74 87,6 - - - - - 284,8 286,8 2888 2604 266,8 -3
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442 SPLIT MECHANICAL SEAL OPERATING PARAMETERSt

PRESSURE CAPABILITIES (INCH)

FACE MATERIAL COMBINATION
SIZE RANGE HOLDER TYPE SHAFT SPEED CARBON/RSC RSC/RSC CARBON/CERAMIC
Psig Psig Psig

Standard Holder 28" Hg to 300 28" Hg to 300 28" Hg to 300
1.250" to 2.500" Standard Holder 3600 28" Hg to 300 « 28" Hg to 175 % 28" Hg to 100
(32 mm to 60 mm) HP Holder 1750 300 to 450 300 to 450 < 300 to 350
HP Holder 3600 300 to 450 * *
2.625" to 4.750" Standard Holder 1750 28" Hg to 200 28" Hg to 200 28" Hg to 200
(65 mm to 120 mm) HP Holder 1750 200 to 250 200 to 250 *
4.875" to 7.750" Standard Holder 875 28" Hg to 150 28" Hg to 150 28" Hg to 150
(125 mm to 195 mm) HP Holder 875 150 to 200 150 to 200 150 to 200

RE CAPABILITIES (METRIC)

FACE MATERIAL COMBINATIOMN
SIZE RANGE HOLDER TVPE SHAFT SPEED CARBON/RSC RSC/REC CARBON/CERAMIC
bar g barg barg

Standard Holder e 710 mm Hg to 20 710 mm Hg to 20
32 mm to 60 mm Standard Holder 3600 & Hg to 20 % 710 mm Hg to 12 < 710 mm Hg to 7
(1.250" to 2.500") HP Holder 175 20 to 20 to 30 < 710 mm Hg to 24
HP Holder 00 2010 30 9 @

65 mm to 120 mm Standard & i 1750 710 mm Hg to 14
(2.625" to 4.750") older 1750 14to0 18 14t0 18
125 mm to 125 inm Standard Holder 875 710 mm Hg to 10 710 mm Hg to 10 to 10
—+.8/5" 10 7.750") HP Holder 875 10to 14 10to 14 10to 14

710 mm Hg to 14
*

TEMPERATURE
To 250 °F (120 °C)

SPEED
To 4000 fpm (20 m/s)

RSC - Reaction bonded silicon carbide
< - Metrics limited by PV capabilities.
* - Standard holder handles all PV capabilities of the listed face combinations.
T - Consult Chesterton Engineering for applications exceeding published operating
parameters and additional seal sizes.

OPTIONAL 442 HP HOLDER

The 442 HP Holder is required in higher
pressure applications as listed in the
442 Split Mechanical Seal Operating
Parameters charts above.

442 is a trademark of the A. W. Chesterton Company. Technical data reflects results of laboratory tests and is intended to indicate general characteristics only. A. W. Chesterton Company disclaims all warranties expressed,
or implied, including warranties of merchantability and fitness for a particular purpose or use. Liability, if any is limited to product replacement only.

@HESTERTON DISTRIBUTED BY: Chesterton ISO Certificates available at www.chesterton.com/corporate/iso

Global Solutions, Local Service.

860 Salem Street
Groveland, Massachusetts 01834 USA
Telephone: 781-438-7000 « Fax: 978-469-6528
www.chesterton.com
© A.W. Chesterton Company, 2009. All rights reserved.
® Registered trademark owned and licensed by
AW. Chesterton Company in USA and other countries. FORM NO. 073385 PART B PRINTED IN USA 12/09
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TB WOOD’S V-BELT STRUCTURE SELECTION

PART NUMBER DESCRIPTION QTY/PER UM
05275 SHEAVE,50 0 11.3 0 20R 1. EA
161759 SHEAVE,VS-210-2 1-7/8" BORE 1. EA
802215 V-BELT 50X-690 2. EA
PART NUMBER DESCRIPTION QTY/PER UM

491435 BUSHING, SK 1-7/8 BORE 1. EA



10/4/21, 11:42 AM

Stock Adjustable Speed V-Belt Drive: Solution Set #324375, Drive Number 6

TB Wood's:

Altra Industrial Motion

Phone: (888) 829-6637

Fax: (717) 264-6420

Email: mechanical@tbwoods.com
www.tbwoods.com

Date Created: 10/4/2021, 11:39:27 AM

CAUTION: This solution is calculated exclusively using TB WOOD'S products. Substitution of alternate components and/or

Weight
(Ibs)
23

16.4
1.6

24

43

TB WOOD'S INC. IS NOT LIABLE FOR DESIGN OR PRICING ERRORS.
Prepared By: Sarah Cleaver
Company: Weir Specialty Pumps
Address Line 1: 440 West 800 South
Address Line 2: Salt Lake City, Utah
Address Line 3: 84101
Phone: 8015307595
Email: sarah.cleaver@mail.weir
Drive Name: Taunton, MA
material may result in failure.
Showing entry speed, 2 x longer belt
Description Part Number Quantity
DR Sheave  JVS-210-2x17/8 JVS2102178 1
DN Sheave 5V11.3X2-SK 5V1132 1
Belt(s) 5VX690 5VX690 2
DN Bushing SKx17/8 SK178 1
5
Input Actual % Change
Service Factor 1.50 1.79 19.3%
Input Power (HP) 25.0
Design Power (HP) 37.5 44.9 19.7%
DR RPM 1770.0
DR Shaft (in) 1.875
Nominal DR torque (in-lb) 890
Adjustment 1.44 turns
DN RPM 1240.0 1240.0 0.0%
DN Shaft (in) 1.875
Nominal DN torque (in-Ib) 1271
Speed Range 1062 - 1286
Speed Ratio 1.43 1.43 0.0%
Belt Speed (FPM) 3668
Min. Arc of Contact 171.0°
Center Distance (in) 20.5 19.33 -5.7%
18.33 -5.2%
20.53 6.2%
C.D. Range 19.11 - 20.17
Belt Tension (per strand)
Deflection (in) 0.30
Force (min Ibs) 9.91 produces
Force (max Ibs) 14.45 produces
Sonic Tension
Minimum Frequency 69.49 Hz
Maximum Frequency 85.11 Hz

ID: 324375-6

Comments

NEMA Motor Specs. DO Apply (284T)
Overall width dR is 4.13 in.; Face width dN is 1.69
Actual DriveR O.D. is 8.27 in.; Pitch is 7.92 in.

About 1 3/8 turns
Actual DriveN O.D. is 11.30 in.

Center distance adjustments allowances
-1.0 adjustment for installation (in)
+1.2 adjustment for tensioning (in)

Dynamic hubloads generated

525 Ibs hubload
815 Ibs hubload

feedback@tbwoods.com

beltdriveselector.tbwoods.com/ProductSelection.aspx#s=324375,5,FLKBmgeA3HZMGn7I

© 2020 Altra Industrial Motion Corp, All rights reserved.
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mailto:mechanical@tbwoods.com
http://www.tbwoods.com/
https://www.tbwoods.com/ecatalog?page=product&cid=v-belt-sheaves-and-pulleys&id=5V1132
https://www.tbwoods.com/ecatalog?page=product&cid=v-belts&id=5VX690
https://www.tbwoods.com/ecatalog?page=product&cid=bushings&id=SK178
mailto:feedback@tbwoods.com
http://www.altramotion.com/

e Made-to-order available
e Are Easy to Install and Remove

e Bored to suit construction
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Sure-Grip® Narrow (Ultra-V) Sheave

Features

Wood'’s Ultra-V sheaves are constructed of fine grain, high tensile cast iron, and have been carefully engineered to assure maximum
performance over a long life span. Behind each sheave is one of the most extensive engineering design and testing programs in the

industry.

With the advent of higher V-belt ratings, Wood’s engineers
instituted additional careful test programs to ensure that each
Wood’s sheave would be capable of safely and dependably
delivering the increased performance which was required by the
new ratings. Wood’s engineers, using a special strain gage test
stand, subject sheaves to tension and compression stresses far
in excess of those encountered in actual operation.

In another standard test procedure, Wood'’s sheaves are operated
at extremely high speeds. Sheaves are selected from warehouse
stocks and tested until they are burst by centrifugal force. Such
destructive testing allows Wood’s engineers to study the effects
of construction and balance on sheave performance. The goal
is to assure safe operation at normal speeds. Other continuing
programs check product quality in the laboratory and on the
manufacturing line.

For applications with special requirements, Wood'’s sheaves are
also available on a made-to-order basis in either cast or ductile
iron, and in Sure-Grip or bored-to-suit construction.

Wood’s stock narrow sheaves are available with the convenient
Sure-Grip QD type bushing. Easy to install and remove, these
split, tapered bushings grip the shaft with the equivalent of a
shrink fit. This tight holding power eliminates freezing and fretting

\AAL]
%

() =)
( Comm— )

corrosion between the shaft and the bore and assures quick
removal and interchangeability when necessary.

Stock sheaves are designed to carry the loads of all belts shown
in this catalog and other similarly rated V-Belts. For special
higher rated V-Belts, consult Wood’s Engineering Department for
recommendations.

We cast or stamp the maximum safe operating speed, in
rpm, on all sheaves we manufacture.

B1-2 TB Wood’s 888-829-6637
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Narrow (Ultra-V) V-BELT

Features

The three cross sections of Wood’s Narrow (Ultra-V) belts transmit more horsepower than the five sizes of the Classical (Conventional)
V-belt. The narrower geometry of the belt results in cross sections that are up to 50% smaller than the Classical (Conventional) cross
sections. This allows the use of smaller diameter sheaves resulting in more compact, lighter weight drives that can operate at higher
speeds, reduce bearing loads, and shaft stresses. All Wood’s Narrow (Ultra-V) belts are static conducting, and oil and heat resistant.

—» 1
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%
]
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Narrow (Ultra-V) Cog V-belts . . . . a premium raw edge, cog construction at no extra
cost. Up to 30% more horsepower capacity than wrapped belts. The molded cogs offer
greater flexibility and better heat dissipation, especially important on drives using smaller
diameter sheaves and short center distances. Stock in all 3V lengths, 5V and 8V lengths up
to 200 inches.

_L
| N |

Narrow (Ultra-V) Cog Banded V-belts . . . . all the same features of the individual Narrow
(Ultra-V) Cog belt, but with the added benefit of multiple belts in a single belt. Should be
considered for those problem drives where long center distance, vibration, pulsating or
shock loads cause individual belts to whip, turn over, or jump out of sheave grooves. Stock
in all 3V and 5V, 2 thru 5 ribs in lengths up to 200 inches.

Narrow (Ultra-V) V-belts . . . . wrapped construction of 5V and 8V belts over 200 inches
long. Handles applications that require longer length belts or larger cross sections where
flexibility and compactness are not as critical.

Narrow (Ultra-V) Banded V-belts . . . . wrapped construction of 5V belts over 200 inches
and all 8V section belts. Can be used on those same problem drives as the Narrow (Ultra-V)
Cog Banded belts. Stocked in 2 thru 5 ribs (5V section) and 3 thru 5 ribs (8V section).

Warning: Do not mix raw edge cog and wrapped construction belts on the same drive.

P-1686-TBW  11/15 TB Wood’s 888-829-6637 B1-11
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JVS Adjustable Speed Sheaves

Features

For A-B or 5V Belts

Up to 40 HP @ 1750 rpm

Needs No Lubrication

Won’t Freeze or Stick

Wider Speed Range

Wood'’s JVS stationary control, adjustable speed sheaves offer several significant advantages. This sheave is available in 6 sizes
from 5.118 inches (130 mm) to 9.055 inches (230 mm) in diameter. It uses Classical A and B belts and Narrow 5V belts. Capacities
range up to 40 hp at 1750 rpm. Its speed is infinitely variable, and because one screw controls both moveable flanges, accurate
groove spacing is assured at all times. It uses a clamping collar design with no threads on either the sleeve or the flanges, so there
is no chance of fretting corrosion and sticking. No lubrication is needed.

D2-4 TB Wood’s 888-829-6637 P-1686-TBW
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JVS Adjustable Speed Sheaves

Dimensions
L
—E F E—
JVS1302 1-1/8, 1-3/8 1.3750 I
JVS1502 1-1/8, 1-3/8, 1-5/8 1.6875
JVS1702 1-1/8, 1-3/8, 1-5/8 1.6875 /‘J R
JVS1902 1-3/8, 1-5/8, 1-7/8 2.4375 — —
—N JVS2102 1-3/8, 1-5/8, 1-7/8, 2-1/8 2.4375 I ) 2 g
a < _
JVs2302 1-8/8, 1-5/8, 1-7/8, 2-1/8 2.4375 o QT - Q
z 5
Product No. Example: - ©
JVS1302 with 1-3/8” Bore = JVS1302138 (Product No.)
Product
No.
JVS1302 3.86 - 4.58 422-5.14 - 512 3.77 1.73 227 .75 1.02 3.19 8.0
JVS1502 4.44 - 5.36 4.49 - 5.92 441-5841 5.90 413 1.73 2.59 77 1.20 3.62 11.0
JVS§1702 513-6.15 55-5.28 52-663T 6.69 413 1.73 2.59 77 1.20 3.62 13.5
JVS1902 5.92 - 6.94 5.5 - 6.07 5.99 - 7.42 7.48 413 1.73 2.59 77 1.20 5.09 20.0
’I JVS2102 6.71-7.73 5.5-6.87 6.78 - 8.21 8.27 413 1.73 2.59 77 1.20 5.09 23.0 I
JVS2302 7.15-8.52 55-7.65 7.57 -9.00 9.06 413 1.73 2.59 77 1.20 5.09 26.0
Note: JVS sheaves use standard 2 Groove “B” or “5V” sheaves as companions.
T Recommended for use with Narrow Cog Belts only.
Note: One turn of the adjusting screw varies the pitch .2”. Maximum to minimum adjustment requires seven turns.
P-1686-TBW  11/15 TB Wood’s 888-829-6637 D2-5
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Issued Date 12/18/2019 Transmit #
s I Issued By dschoeck Issued Rev
TYPICAL MOTOR PERFORMANCE DATA
Model: 0254SDSR41A-P
HP kW Pole FL RPM Frame Voltage Hz Phase FL Amps
25 18.5 4 1770 284T 230/460 60 3 62/31
NEMA NEMA Ambient
Enclosure IP Ins. Class S.F. Duty Nom. Eff. Design kVA Code °C)
TEFC 55 F 1.15 CONT 93.6 B G 40C
Load HP kW Amperes Efficiency (%) Power Factor (%)
Full Load 25 18.6 31.0 93.8 83.5
% Load 18.75 14.0 23.8 93.1 80.5
Y. Load 12.50 9.3 18.3 91.4 73.0
Ys Load 6.25 47 141 84.0 49.3
No Load 11.0 5.6
Locked Rotor 182 34.3
Torque Rotor wk?
Full Load Locked Rotor Pull Up Break Down Inertia
(Ib-ft) (% FLT) (% FLT) (% FLT) (Ib-ft?)
74.2 190 165 295 5.23
Safe Stall Ti
afe Stall Time(s) P?:susr:ﬁ'e Bearings* Approx. Motor Weight
Cold Hot
° ° dB(A) @ M DE NDE (Ibs)
35 15 - 6310ZC3 6310ZC3 492
*Bearings are the only recommended spare part(s).
Motor Options:
Product Family:EQP Global SD
Mounting:Footed,Shaft:T Shaft
Winding Thermostats
Customer
Customer PO
Sales Order
Project #
Tag:
All characteristics are average expected values.
TOSHIBA INTERNATIONAL CORPORATION - HOUSTON, TEXAS U.S.A.
Engineeringl jhock Doc. Written By D. Suarez Doc.#/Rev| MPCF-1119/1
Engr. Datel 3/13/2014 Doc. Approved By| M. Campbell Doc. Issued 9/20/2019




Issued Date 12/18/2019 Transmit #
s I Issued By dschoeck Issued Rev
SPEED TORQUE/CURRENT CURVE
Model: 0254SDSR41A-P
HP kW Pole FL RPM Frame Voltage Hz Phase FL Amps
25 18.5 4 1770 284T 230/460 60 3 62/31
NEMA NEMA Ambient
Enclosure IP Ins. Class S.F. Duty Nom. EFf. Design kVA Code )
TEFC 55 F 1.15 CONT 93.6 B G 40C
Rotor wk? Torque
'-°°';‘::'p§°t°’ Inertia Full Load Locked Rotor Pull Up Break Down
(Ib-ft?) (Ib-ft) (%) (%) (%)
182 5.23 74.2 190 165 295
Design Values
350 G50
280 V. \ 520
210 =90
—
S 0
= =
-1 L
8 2
s e Lo o =
2 3
140 260 =
20 130
0 ]
20 40 =10 a0 100
Synchronous Speed (%)
.Tn:nrque .Curr’ent
Customer wk? Load Inertia (Ib-ft?) -
Customer PO Load Type -
Sales Order Voltage (%) 100
Project # Accel. Time -
Tag:
All characteristics are average expected values.
TOSHIBA INTERNATIONAL CORPORATION - HOUSTON, TEXAS U.S.A.
Engineering jhock Doc. Written By D. Suarez Doc.#/Rev MPCF-1121/1
Engr. Date 3/13/2014 Doc. Approved By M. Campbell Doc. Issued 9/20/2019




TOSHIBA INTERNATIONAL CORPORATION 120V

Motor Connection Diagrams
12 Leads

Across-the-Line Starting / Running Connections

Low Voltage Delta

High Voltage Delta

i ®» O
» ©06G O

T7

6 T m2
© © © /
T2, 17 ® 6 @ To

T6

/ \ 9 () (2 /

T9 T10

TS i 18 T4 @ & O I

15 T2 L2 L3 L - 8

\ (9
T10 ©)
™ - L2 L3 L1

Switch L1 and L2 to reverse rotation

Suitable for Wye—Delta Starting and Limited Part—Winding—Starting.
Please Contact Toshiba International for specific connections.

By: R. Murillo Date: 4/9/08 Checked: MDC Date: 5/17/11

Revision 1




* Sensata

Technologies

CONSTRUCTION

The basic element in the
on-winding motor thermo-
stat is the Klixon®
snap-acting disc. The
electrical circuit consists
of the pin, insulated from
the case by the glass-to-
metal seal, connected to
the stationary contact
through the disc to the
case. In the 7895 thermo-
stat, the metal case is
electrically hot and
requires some method

of insulation from the
motor windings. Several
custom configurations of
insulation and termina-
tions are available at
slight additional cost.

Klixon is a registered trademark of Sensata Technologies

KLixoN | 7895 SERIES

MOTOR THERMOSTATS
Hermetically Sealed On-Winding

Features & Benefits

* Small size and shape permits close coupling to motor windings for increased protection
* Hermetically sealed enclosure

* Simple, rugged all-welded construction has one moving part for trouble-free service

* Klixon® snap action thermal disc assures positive make and break action controlled

temperature differential aid vibration resistance

Klixon® 7895 on-winding motor thermostats are designed to protect hermetically-sealed
compressor motors from excessive winding temperatures. A positive refrigerant seal
combined with small tubular construction allows these thermostats to be installed directly
in the motor windings for precise monitoring of winding tempertures. As a result, the
compressor manufacturer can choose a thermostat that will allow the motor to be safely

rated to its maximum capacity.

Installation

Maximum heat transfer from the motor windings to the thermostat is the key to optimum
performance. In many cases, the total surface of the device can be utilized by inserting its
entire length within the stator winding. Good performance is also achieved by lacing the
protector to the top of the windings, making sure that the surface of the case is in close
contact with the stator windings. The thermostat may be varnished dipped and baked with
the entire assembly.

Pilot Circuit Operation

The 7895 thermostat is used as a pilot duty control to protect a motor from overheating in
a running overload condition. When used alone, it cannot protect against locked rotor

since its response time is not fast enough to follow the very rapid temperature rise of the
windings. The Klixon 8347 and 8348 supplementary overloads with their quick response to
locked rotor current, can be used to supplement the 7895 thermostat. These overload
devices trip very quickly for the first several cycles, allowing enough time for the heat gener-
ated in the windings to reach the thermostat which then takes over as the controlling
element. This combination is used to protect both single-phase and three-phase motors.

©Copyright Sensata Technologies 2009



KLixoN | 7895 SERIES MOTOR THERMOSTAT
Hermetically Sealed On-Winding

Dimensions

1 -

-

.163 (4.140) Due to

f

Temp. Setting
t '

062
(1.575)

All dimensions nominal/in inches
(Metric dimensions mm in parentheses)

[ ]

188 841
(4775 | (21.361)

383
(9.728)
N

283 383

(7.188) (9.728) @
AL ]

293 |
(7.442)

Wire Lead Insulations

Dacron Mylar Dacron

600V — 105°C temperature rating — 18 AWG
Dacron Teflon Mylar Dacron

600V — 105°C temperature rating — 20 AWG
Teflon

300/600V — 200°C temperature rating — 22 AWG
Teflon

300V —200°C temperature rating — 18 AWG

Insulation Sleeve Material

Mylar —.004" thick

Mylar over Teflon — 007" thick
(.004" Mylar/.003" Teflon)

Typical Custom Configurations

Terminations

Female flag quick connect 1/4" open end terminal
for #10 screw, #10 eyelet

UL and CSA Rated

125 VA, 24 VAC

345 VA, 110-600 VAC

(limited to the lead wire voltage rating if less than
600 VAC).

Sensata

Technologies

The World Depends on Sensors and Controls

Sensata Technologies

529 Pleasant Street
Attleboro, MA 02703-2964
U.S.A.

Phone 1-508-236-3800
www.sensata.com

Coding System
7895 — XXX — 000
Basic Electrical
Part Characteristics
Number Includes Temperature

Physical Characteristics Including
Lead specifications
Insulating sleeving

Potting, etc.

Operating Temperatures
75°C to 135°C

Standard Tolerances
+5°C open, +11°C close

Standard Differential
22°C nominal

Special Tolerances
+3°C open, +5°C close

Special Differnetial

17°C nominal
VDE approved
7895-XXX-XXX
22) ~, M) A, 5262
250 380 24

Class 1, T200

Engineering Test Samples
To order test samples please supply the following

information:

1. Opening tempeerature
2. Temperature differential

3. Tolerances desired on opening and closing
temperatures

4. Voltage
5. Lead type, size and length
6. Insulation required

Important Notice: Sensata Technologies (Sensata)
reserves the right to make changes to or discontinue any
product or service identified in this publication without
notice. Sensata advises its customers to obtain the latest
version of the relevant information to verify, before placing
any orders, thatthe information being relied uponis cur-
rent. Sensata assumes no responsibility for infringement of
patents or rights of others based on Sensata applications
assistance or product specifications since Sensata does
notpossess full access concerning the use or application of
customers’ products. Sensata also assumes no responsibil-
ity for customers’ product designs.

Printed in U.S.A., June 23, 2009



line Carboguard® 635 VOC

Coatings - Linings - Fireproofing P RO D U CT DATA S H E ET
oS,
SELECTION & SPECIFICATION DATA waTER ALY

Generic Type | Cross-linked epoxy polymeric amine

An all-purpose immersion-grade epoxy that has a variety of attributes including low-temperature
cure, surface tolerance, fast recoat times, moisture tolerance during application and cure, and
excellent corrosion protection. It has low VOC and low HAP's content for use in areas with
Description | restricted volatile emissions. Can be used direct to metal as a corrosion resistant primer or as

an intermediate coating over other primers. Suitable for both maintenance and new construction
projects due to its excellent surface wetting characteristics and quick cure for handling. May also be
used for immersion in potable water, fresh or salt water (marine) exposures.

» Low temperature cure (20°F)

» Excellent corrosion protection

» Excellent application characteristics
» Fast recoat times

Features . . —
* Moisture tolerance during application
» Extended recoat window for atmospheric exposures (6 months for most topcoats)
* Low VOC and low HAPs content
« Certified by UL to meet the drinking water criteria of NSF/ANSI/CAN 600
Color Black (0900), (Grey (C705), Red (0500). Other limited colors available on request.

For Potable water use: Blue (0100), Beige (0200), Grey (0700), White (0800), Red (0500).

Gloss | Satin

Primer

Self-Priming

4 - 6 mils (102 - 152 microns) per coat
Dry Film Thickness
DFT in excess of 8.0 mils per coat is not recommended.

Solids Content | By Volume 65% +/- 2%

1043 ft?/gal at 1.0 mils (25.6 m?#/1 at 25 microns)
Theoretical Coverage | 261 ft?/gal at 4.0 mils (6.4 m?#/I at 100 microns)

Rate | 174 ft?®/gal at 6.0 mils (4.3 m?#/I at 150 microns)
Allow for loss in mixing and application.

Per EPA Method 24: 2.05 Ibs/gal (246 g/l)
Thinner 236 E (12 oz/gal): 2.05 Ibs/gal (246 g/l)
Thinner 242 E (12 oz/gal): 2.05 Ibs/gal (246 g/l)
VOC Value(s) | Thinner 76 (12 oz/gal): 2.50 Ibs/gal (300 g/l)

These are nominal values and may vary slightly with color. Product contains VOC-exempt t-butyl
acetate. Check local regulations regarding product usage.

Dry Temp. Resistance Continuous: 180°F (82°C)
’ Non-Continuous: 220°F (104°C)

Potable Water Use Limitations @ 75°F (24°C):

Max DFT: 16 mils

Approvals | # Coats: 2

Rating: >40,000 gal (tank)

, > 4" (valves) Final cure to water immersion: 7 days @ 75°F (24°C)

March 2021 1152 Page 1 of 5



Carboguard® 635 VOC

PRODUCT DATA SHEET

Coatings - Linings - Fireproofing

oI5,

SELECTION & SPECIFICATION DATA wiTER Gy

Epoxies lose gloss, discolor and eventually chalk in sunlight exposure. Do not apply over latex
Limitations | coatings. For immersion projects use only factory made material in special colors. Consult
Technical Service for specifics.

SUBSTRATES & SURFACE PREPARATION

Remove any oil or grease from surface to be coated with clean rags soaked in Carboline Thinner

General #2 or toluol.
Atmospheric Exposure: For optimal performance: Hand Tool or Power Tool clean in accordance
Steel with SSPC-SP 2, SSPC-SP 3, or SSPC-SP11 to produce a rust-scale free surface.

For maximum performance: SSPC-SP 6 (or greater) with a 1%2-3 mil (40-75 micron) blast profile.
Immersion Service: Minimum near white metal cleanliness in accordance with SSPC-SP10.

Galvanizing requires a roughened surface for optimum adhesion/performance of high build epoxies.
Remove any contaminants per SSPC-SP1; ensure there are no chemical treatments that may
interfere with adhesion; and abrade the surface to establish a suitable roughness (typically 1 mil).
SSPC-SP16 or SSPC-SP7 are acceptable methods.

Galvanized Steel

Remove all loose, unsound concrete. Remove all oils or other non-compatible sealers or
treatments. Do not apply coating unless the concrete has cured at least 28 days @ 70 F (21 C) and
50% relative humidity or equivalent.

Consult Carboline Technical Service for more specific recommendations.

Concrete or CMU

Surface profile should be a dense angular 1-3 mils and is best achieved through abrasive

blasting in accordance with SSPC-SP16. Remove all contaminants that would interfere with the
performance of stainless steel for the intended service such as, but not limited to, embedded iron or
chlorides.

Stainless Steel

MIXING & THINNING

Mixing | Mix components separately, then combine and mix until homogenous.

For atmospheric applications thin up to 10% by volume with Carboline Thinner 242E, 236E, or 76.
Thinning | Use up to 10% with Thinner 33 for brush and roller.
If thinning is desired for potable water applications, Thinner 76 must be used.

Ratio | 4:1 (Part A: Part B)

3 hours at 75°F (24°C) and less at higher temperatures. Pot life ends when coating becomes too

Pot Life .
viscous to use.

APPLICATION EQUIPMENT GUIDELINES

Listed below are general equipment guidelines for the application of this product. Job site conditions may require modifications
to these guidelines to achieve the desired results.

This is a high solids coating and may require adjustments in spray techniques. Wet film thickness
Spray Application | is easily and quickly achieved. The following spray equipment has been found suitable and is
(General) | available from manufacturers. Hold gun 12-14 inches from the surface and at a right angle to the
surface.

March 2021 1152 Page 2 of 5



line Carboguard® 635 VOC

Coatings - Linings - Fireproofing P RO D U CT DATA S H E ET

APPLICATION EQUIPMENT GUIDELINES

Listed below are general equipment guidelines for the application of this product. Job site conditions may require modifications
to these guidelines to achieve the desired results.

Conventional Spray Pressure pot equipped with dual regulators, 3/8” [.D. minimum material hose, 0.070” I.D. fluid tip
and appropriate air cap.

Pump Ratio: 30:1 (min.)

Volume Output: 2.5 gal/min (9.5 I/min)

Material Hose: 3/8" I.D. min (905 mm)

Tip Size: 0.017-0.021" (0.43-0.53 mm)

Fluid Pressure: 2000-2500 psi (13.8-17.2 MPa)

*PTFE packings are recommended and available from pump manufacturer.

Airless Spray

For applications over damp surfaces, brush and roller is the preferred method. Multiple coats may
Brush & Roller | be required to obtain desired appearance, recommended dry film thickness, and adequate hiding.

(General) | Avoid excessive re-brushing or re-rolling. For best results, tie-in within 10 minutes at 75°F (24°C).
Use a short-nap synthetic roller cover with phenolic core.

APPLICATION CONDITIONS

Condition Material Surface Ambient Humidity
Minimum 45°F (7°C) 20°F (-7°C) 20°F (-7°C) 0%
Maximum 90°F (32°C) 120°F (49°C) 100°F (38°C) 95%

Industry standards are for substrate temperatures to be above the dew point. Carboguard 635 is unique in that it can tolerate
damp substrates. See Brush or Roller above. Special thinning and application techniques may be required above or below normal
conditions.

CURING SCHEDULE

Surface Temp. Dry to Handle Dry t_o .Topcoat Dry to :I'opcoat Dry to Touch
Minimum Maximum
20°F (-7°C) 36 Hours 24 Hours 180 Days 4 Hours
35°F (2°C) 18 Hours 2 Hours 180 Days 2 Hours
50°F (10°C) 11 Hours 1 Hour 180 Days 1 Hour
75°F (24°C) 3 Hours 45 Minutes 180 Days 30 Minutes
90°F (32°C) 1.5 Hours 30 Minutes 180 Days 15 Minutes

These times are to be used as a guideline for non-immersion applications. The longer the first coat has to cure, particularly in
sunlight exposure or elevated temps, the higher risk of inadequate adhesion. If those maximum recoat times have been exceeded,
the surface must be abraded by sweep blasting or sanding prior to the application of additional coats. Contact your local Carboline
Representative for assistance/guidance.

The listed times in the chart above are based on a 4-6 mil (100-150 micron) dry film thickness per coat. Deviation from those
thicknesses may compromise the performance and adhesive properties of the film. Higher film thickness, insufficient ventilation or
cooler temperatures could result in solvent entrapment and premature failure. Excessive humidity or condensation on the surface
during curing will not affect performance but may cause discoloration and result in a surface haze. Any haze or blush must be
removed by water washing before recoating. For force curing, contact Carboline Technical Service for specific requirements.

*Do not apply to substrates with ice or ice crystal formation. Dehumidify or raise the temperature to eliminate ice on the substrate.
This product will tolerate drops in temperature to 0°F (-17°C) during its cure and will continue to cure when the temperature rises.
Follow "Cure for Service" guideline listed above to determine when the product is fully cured.

Cure for Potable Water Use: 7 day cure after final coat @ 75°F.
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CURING SCHEDULE

Surface Temp. Dry to Topcoat Minimum Aaglf;?ﬂ:a zgﬁ:;ivn‘:ltj?n Dry to Topcoat with Itself
20°F (-7°C) 24 Hours 36 Hours 30 Days
35°F (2°C) 2 Hours 16 Hours 30 Days
50°F (10°C) 1 Hour 8 Hours 30 Days
75°F (24°C) 45 Minutes 4 Hours 30 Days
90°F (32°C) 30 Minutes 3 Hours 30 Days

The curing schedule above references curing times for immersion service when an antifoulant topcoat is used.

The optimum time to topcoat with an antifoulant is when the film is "touch-tacky." If the touch-tacky time has been exceeded, or if
the film is "glossy," you can generally re-prime/refresh the first coat with a fresh coat of itself. High temps and/or sunlight exposure
may shorten this recoat schedule.

Marine Use: Undocking time of 24 hours @75°F

CLEANUP & SAFETY

Use Thinner 2 or MEK. In case of spillage, absorb and dispose of in accordance with local
Cleanup . .
applicable regulations.
Read and follow all caution statements on this product data sheet and on the SDS for this product.
Safety . : .
Wear protective clothing, gloves and use protective cream on face, hands and all exposed areas.

When used as a tank lining or in enclosed areas, thorough air circulation must be used during and
after application until the coating is cured. The ventilation system should be capable of preventing
Ventilation | the solvent vapor concentration from reaching the lower explosion limit for the solvents used. User
should test and monitor exposure levels to insure all personnel are below guidelines. If not sure or if
not able to monitor levels, use MSHA/NIOSH approved supplied air respirator.

This product contains flammable solvents. Keep away from sparks and open flames. All electrical
equipment and installations should be made and grounded in accordance with the National Electric
Code. In areas where explosion hazards exist, workers should be required to use non-ferrous tools
and wear conductive and non-sparking shoes.

Caution

PACKAGING, HANDLING & STORAGE

Part A: 24 months at 76°F (24°C)
Part B: 24 months at 76°F (24°C)
Shelf Life
*Shelf Life: (actual stated shelf life) when kept at recommended storage conditions and in original
unopened containers.

Storage Temperature & | 40 -100°F (4°C-38°C)
Humidity | 0-95% Relative Humidity

Storage | Store Indoors. KEEP DRY

Shipping Weight | 1 Gal Kit - 14 Ibs (6.4 kg)
(Approximate) | 5 Gal Kit - 65 Ibs (29.5 kg)

Part A: 66°F (19°C)
Flash Point (Setaflash) | Part B: 80 °F (27°C)
Mixed: 77°F (25°C)
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line Carboguard® 635 VOC

Coatings - Linings - Fireproofing P RO D U CT DATA S H E ET

WARRANTY

To the best of our knowledge the technical data contained herein is true and accurate on the date of publication and is subject

to change without prior notice. User must contact Carboline Company to verify correctness before specifying or ordering. No
guarantee of accuracy is given or implied. We guarantee our products to conform to Carboline quality control. We assume no
responsibility for coverage, performance, injuries or damages resulting from use. Carbolines sole obligation, if any, is to replace
or refund the purchase price of the Carboline product(s) proven to be defective, at Carbolines option. Carboline shall not be liable
for any loss or damage. NO OTHER WARRANTY OR GUARANTEE OF ANY KIND IS MADE BY CARBOLINE, EXPRESS OR
IMPLIED, STATUTORY, BY OPERATION OF LAW, OR OTHERWISE, INCLUDING MERCHANTABILITY AND FITNESS FOR A

PARTICULAR PURPOSE. All of the trademarks referenced above are the property of Carboline International Corporation unless
otherwise indicated.
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Carboguard® 891 VOC

PRODUCT DATA SHEET

SELECTION & SPECIFICATION DATA

oS,

WATER QUALITY

Generic Type

Description

Features

Color
Finish

Primer

Dry Film Thickness

Solids Content

Theoretical Coverage
Rate

VOC Value(s)

Dry Temp. Resistance

Limitations

| High solids polyamine-epoxy

Ultra high solids epoxy that is designed as a liner for potable water, demineralized water,
wastewater and many other services. It is widely used as a tank lining for steel and concrete
tanks. Product is self-priming and is normally applied in two coats. Formulated for application at
conventional builds (4 to 6 mils per coat) as well as high builds (10 mils per coat).

* NSF/ANSI 61 compliant for use in potable water tanks, pipes, and valves.*
* Meets the FDA requirements for 21CFR 175.300 for direct food contact

» Meets the requirements of AWWA C210

+ Ultra High solids; Low VOC and HAPs

» Handles deionized water up to 150°F (66°C)

* Ultra low VOC (67 g/l)

» Good chemical resistance

» Excellent thermal shock resistance

» Good abrasion resistance

*Contact Carboline Technical Service for approved dimensions. Valid when manufactured at a
certified location.

Light Grey (0700), White (0800), other limited colors available. All colors are unmatched

Semi-Gloss

Self-priming
4 - 10 mils (102 - 254 microns) per coat

(5-13 wet mils thinned 10%) Can be applied 2 or 3 coats. Do not exceed 20 mils total DFT.

By Volume 86% +/- 2%

1371 ft?/gal at 1.0 mils (33.7 m?#/1 at 25 microns)
343 ft?/gal at 4.0 mils (8.4 m?/I1 at 100 microns)
137 ft?/gal at 10.0 mils (3.4 m?#/l at 250 microns)
Allow for loss in mixing and application.

As Supplied: 0.52 Ibs./gal (62 g/l)

Per EPA Method 24: 0.56 Ibs/gal (67 g/l)

Per EPA Method 24: 13 oz/gal. of Thinner 2: 1.18 Ibs/gal (142 g/l)
Per EPA Method 24: 13 oz/gal of Thinner 225 E: 0.56 Ibs./gal (67 g/l)
Per EPA Method 24: 13 oz/gal of Thinner 76: 1.14 Ibs/gal (137g/1)

These are nominal values and may vary slightly with color. Product contains VOC-exempt t-butyl
acetate. Check local regulations regarding product usage.

Continuous: 250°F (121°C)
Non-Continuous: 275°F (135°C)

Some discoloration and loss of gloss is observed above 200°F (93°C).

| Epoxies may lose gloss, discolor and chalk when exposed to sunlight.
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oI5,

SELECTION & SPECIFICATION DATA wiTER Gy

Handles deionized water immersion temperatures up to 150°F (66°C)

Wet Temp. Resistance Water immersion temperatures up to 180°F (82°C)

SUBSTRATES & SURFACE PREPARATION

General Surfaces must be clean and dry. Employ adequate methods to remove dirt, dust, oil and all other
contaminants that could interfere with adhesion of the coating.
Immersion: SSPC-SP10/NACE 2

Steel | Non-immersion:: SSPC-SP6/NACE 3

Surface Profile: 2-3%2 mils (50-88 microns)

Immersion: Concrete must be cured 28 days at 75°F (24°C) Prepare surfaces in accordance
with SSPC-SP13/NACE 6 or ICRI 03732 to obtain CSP 3 to 5 roughness. Attain a surface profile
resembling extra coarse sandpaper. Eliminate leaks and infiltrations and remove standing water.
Resurface areas with excessive cavities (bugholes) or exposed aggregate using a high-strength
resurfacing product like Carboguard 510. Carboguard 510 may be used to patch bugholes and to
resurface.

Concrete or CMU

MIXING & THINNING

Mixin Power mix separately, then combine and power mix. DO NOT MIX PARTIAL KITS. Requires short
9 | 15 min sweat-in time.
Thinning will be required to properly atomize the mixed material. For potable water end uses
Thinning | thin up to 10% (13 oz/gal) with Thinner #2 or Thinner #225E (VOC exempt thinner). For all other
usesThinner #76 may be used in addition to Thinners #2 and 225E.

Ratio | 2:1 Ratio (A to B)

1% Hours at 75°F (24°C)

2 Hours at 60°F (15.5°C)

Pot life ends when coating loses body and begins to sag. Pot life times will be less at higher
temperatures.

Pot Life

APPLICATION EQUIPMENT GUIDELINES

Listed below are general equipment guidelines for the application of this product. Job site conditions may require modifications
to these guidelines to achieve the desired results.

Pressure pot equipped with dual regulators, 3/8” 1.D. minimum material hose, 0.070” 1.D. fluid tip
Conventional Spray | and appropriate air cap. Adjust air pressure to approximately 50 psi at the gun and provide 10-20
Ibs. of pot pressure.

Pump Ratio: 30:1 (min.)

GPM Output: 2.5 (min.)

Material Hose: 3/8” I.D. (min.)

Airless Spray | Tip Size: 0.0177-0.021”

Output PSI: 1500-2300

Filter Size: 60 mesh

PTFE packings are recommended and available from the pump manufacturer.
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APPLICATION EQUIPMENT GUIDELINES

Listed below are general equipment guidelines for the application of this product. Job site conditions may require modifications
to these guidelines to achieve the desired results.

Recommended for small areas and repairs only. Use a high quality brush, and apply a very light
crisscross brush coat. Allow to dry for approximately 5 minutes. Then apply a heavy coat using a
crisscross brush pattern. Normally, a film thickness of 2.5-3 mils (62- 75 microns) can be obtained
per coat by this method.

Brush & Roller
(General)

Brush | Use a medium bristle brush.

Roller | Not recommended.

APPLICATION CONDITIONS

Condition Material Surface Ambient Humidity
Minimum 50°F (10°C) 50°F (10°C) 50°F (10°C) 0%
Maximum 90°F (32°C) 125°F (52°C) 110°F (43°C) 90%

This product simply requires the substrate temperature to be above the dew point. Condensation due to substrate temperatures

below the dew point can cause flash rusting on prepared steel and interfere with proper adhesion to the substrate. Special
application techniques may be required above or below normal application conditions.
Note: Prior to spray application, stripe brush all weld attachments and surface irregularities using Carboguard 891 VOC thinned
10% by volume with Thinner #225E.

CURING SCHEDULE

Surface Temp. Dry to Recoat Final Cure Immersion Maximum Recoat Time
50°F (10°C) 36 Hours 14 Days 90 Days
60°F (16°C) 20 Hours 10 Days 60 Days
75°F (24°C) 10 Hours 7 Days 45 Days
90°F (32°C) 5 Hours 5 Days 21 Days

These times are based on a 4.0-6.0 mil (102-152 microns) dry film thickness. Higher film thickness, insufficient ventilation or cooler
temperatures will require longer cure times and could result in solvent entrapment and premature failure. Excessive humidity or
condensation on the surface during curing can interfere with the cure, can cause discoloration and may result in a surface haze.
Any haze or blush must be removed by water washing before recoating. If the maximum recoat times have been exceeded, the
surface must be abraded by sweep blasting or sanding prior to the application of additional coats. Food-grade exposures require
force curing at 225°F for four hours. Raise temperature 30°F for every 30 minutes until temperature is reached. (Other curing
temperatures in table below). METAL TEMPERATURE - CURING TIME 150°F/66°C - 12 Hrs 175°F/79°C - 10 Hrs 200°F/93°C - 6
Hrs 225°F/107°C - 4 Hrs

CLEANUP & SAFETY

Cleanup Use Thinner #225E. In case of spillage, absorb and dispose of in accordance with local applicable

regulations.
Safet Read and follow all caution statements on this product data sheet and on the SDS for this product.
y Employ normal workmanlike safety precautions.
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CLEANUP & SAFETY

Ventilation

Caution

When used as a tank lining or in enclosed areas, thorough air circulation must be used during and
after application until the coating is cured. The ventilation system should be capable of preventing
the solvent vapor concentration from reaching the lower explosion limit for the solvents used. User
should test and monitor exposure levels to insure all personnel are below guidelines. If not sure or if
not able to monitor levels, use MSHA/NIOSH approved supplied air respirator

This product contains flammable solvents. Keep away from sparks and open flames. All electrical
equipment and installations should be made and grounded in accordance with the National Electric
Code. In areas where explosion hazards exist, workmen should be required to use non-ferrous
tools and wear conductive and non-sparking shoes.

TESTING / CERTIFICATION / LISTING

Potable Water
Certifications

Potable Water Use Limitations @ 75°F (24°C):
Max DFT: 20 mils (508 microns)

# Coats: 210 3

Tank Rating: >50 gal (189.271 Liters)

Pipe Rating: 15" or larger (38.1 cm)

Valve Rating: 1.5" or larger (3.81 cm)

Thinning: Thinner 2 or 225 E at 10% by volume
14 Day Cure Required before service

Or:

Max DFT: 20 mils (508 microns)

# of Coats: 2t0 3

Tank Rating: >70,000 gal (264978.82 Liters)

Pipe Rating: Not Rated

Valve Rating: Not Rated

Thinning: Thinner 2 or 225E at 10% by volume

7 Day Cure Required before service

Approved Colors: 0700 (Light Grey), 0800 (White)
Special Order Colors: 0100 (Light blue), 0900 (Black), 6120 (Blue), 0794 (Grey), 0200 (Tan)

PACKAGING, HANDLING & STORAGE

Shelf Life

Storage Temperature &
Humidity

Storage

Shipping Weight
(Approximate)

Flash Point (Setaflash)

Part A: Min. 12 months at 75°F (24°C)
Part B: Min. 6 months at 75°F (24°C)

*Shelf Life: When kept at recommended storage conditions and in original unopened containers.

40° - 110°F (4°- 43°C)
0-100% Relative Humidity

Store Indoors.

1 Gallon Kit - 15 Ibs (6.8 kg)
5 Gallon Kit - 75 Ibs (34 kg)

Part A: 24°F (-4.5°C)
Part B: 41°F (5°C)

June 2021
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Coatings - Linings - Fireproofing P RO D U CT DATA S H E ET

WARRANTY

To the best of our knowledge the technical data contained herein is true and accurate on the date of publication and is subject

to change without prior notice. User must contact Carboline Company to verify correctness before specifying or ordering. No
guarantee of accuracy is given or implied. We guarantee our products to conform to Carboline quality control. We assume no
responsibility for coverage, performance, injuries or damages resulting from use. Carbolines sole obligation, if any, is to replace
or refund the purchase price of the Carboline product(s) proven to be defective, at Carbolines option. Carboline shall not be liable
for any loss or damage. NO OTHER WARRANTY OR GUARANTEE OF ANY KIND IS MADE BY CARBOLINE, EXPRESS OR
IMPLIED, STATUTORY, BY OPERATION OF LAW, OR OTHERWISE, INCLUDING MERCHANTABILITY AND FITNESS FOR A

PARTICULAR PURPOSE. All of the trademarks referenced above are the property of Carboline International Corporation unless
otherwise indicated.
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Trillium Pumps USA Inc

www.trilliumflow.com

§ /) TRILLIUM

FLOW TECHNOLOGIES™

Pump Performance Datasheet

Customer : Wescor Associates Inc. Quote number 11441511
Customer reference Size : 6x4 CF3
Item number : 002 Stages 01
Service : Section 11315 Horizontal Chopper Pumps Based on curve number : CF1007
Quantity 12 Date last saved : 24 Aug 2022 3:05 PM
Operating Conditions Liquid
Flow, rated 1110 USgpm Liquid type : User defined
Differential head / pressure, rated (requested) :39.0 ft Additional liquid description :
Differential head / pressure, rated (actual) 1 38.7 ft Solids diameter, max :0.00in
Suction pressure, rated / max :0.00/0.00 psi.g Solids concentration, by volume :0.00 %
NPSH available, rated : Ample Temperature, max 1 68.00 deg F
Site Supply Frequency 160 Hz Fluid density, rated / max :1.000/1.000 SG
Performance Viscosity, rated :1.00 cP
Speed criteria : Synchronous Vapor pressure, rated :0.00 psi.a
Speed, rated 11165 rpm Material
Impeller diameter, rated :9.50in Material selected : Standard
Impeller diameter, maximum :11.80in Pressure Data
Impeller diameter, minimum :8.80in Maximum working pressure : 18.59 psi.g
Efficiency ©15.11% Maximum allowable working pressure :100.0 psi.g
NPSH required / margin required :-/0.00 ft Maximum allowable suction pressure T N/A
Ns (imp. eye flow) / Nss (imp. eye flow) 11,672 /- US Units Hydrostatic test pressure :N/A
MCSF :13.3 USgpm Driver & Power Data (@Max density)
Head, maximum, rated diameter 142,91t Driver sizing specification : Rated power
Head rise to shutoff :10.01 % Margin over specification :0.08 %
Flow, best eff. point : 534 USgpm Service factor - 1.00
Flow ratio, rated / BEP 1 20.58 % Power, hydrau”c - 1.08 hp
Diameter ratio (rated / max) :80.51 % Power, rated :7.18 hp
Head ratio (rated dia / max dia) :60.58 % Power, maximum, rated diameter :9.09 hp
Ca/Ch/Ce/Cn [ANSI/HI 9.6.7-2010] :1.00/1.00/1.00/1.00 | Minimum recommended motor rating : 7.50 hp / 5.59 kW
Selection status : Acceptable
12
E— 9 Power
o 6
3
)
o 3
0
80 100
— MCSF
72 1-11:80-n 90
\\
64 — 80
~—_
\
56 — 70
\\
e BT T~ 60
. In
1 >
: . & \\ s 8
3 \ .0
T - I~ \\ \ 0 ;:2
c.aUn e ——— N
24 // \\\‘\ 30
3 / \\ \ 20
/ I TN Efficienc
8 e \ 10
0 0
0 100 200 300 400 500 600 700 800 900 1,000 1,100
Flow - USgpm

Trillium Pumps USA Inc Quote No. 1441511

24 Aug 2022 3:05 PM



Trillium Pumps USA Inc

www.trilliumflow.com

Customer
Customer reference
Item number
Service

: 002

Pumps
Condition #
Description

: Wescor Associates Inc.

: Section 11315 Horizontal Chopper

Multiple Conditions Datasheet

12
11441511
1 24 Aug 2022 3:05 PM

Quantity
Quote number
Date last saved

¥/ TRILLIUM

FLOW TECHNOLOGIES™

Size . 6x4 CF3
Stages 01
Speed, rated : 1165 rpm

Temperature, max deg F 68.00 68.00
Fluid density, rated / max SG| 1.000/1.000 | 1.000/1.000
Viscosity, rated cP 1.00 1.00
Primary condition ® O O
Size 6x4 CF3
Stages 1
Impeller diameter, rated in 9.50
Flow, rated USgpm 110 165
Head, rated (requested) ft 39.0 37.0
Head, rated (actual) ft 38.7 37.1
Suction pressure, rated / max psi.g/ 0.00/0.00 0.00/0.00
NPSH available, rated ft Ample Ample
Speed, rated rpm 1165 1165
Selection status Acceptable Acceptable
Cqg/Chi/Ce/Cn 1.00/1.00/ 1.00/1.00/
[ANSI/HI 9.6.7-2010] 1.00/1.00 1.00/1.00
Efficiency % 15.11 21.30
NPSH required ft - -
Submergence ft - - - - - - -
Power, rated hp 7.18 7.33

Trillium Pumps USA Inc Quote No. 1441511

24 Aug 2022 3:05 PM



Trillium Pumps USA Inc
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FLOW TECHNOLOGIES™

Multiple Conditions Curve

¥/ TRILLIUM
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Customer : Wescor Associates Inc. Size : 6x4 CF3
Customer reference : Stages 01
Item number : 002 Speed, rated 21165 rpm
Service : Section 11315 Horizontal Chopper Based on curve number : CF1007
Pumps Efficiency 01511 %
Quantity 12 Power, rated :7.18 hp
Quote number 11441511 NPSH required -
Date last saved : 24 Aug 2022 3:05 PM Viscosity :1.00 cP
Flow, rated 110 USgpm Cqg/Ch/Ce/Cn :1.00/1.00/1.00/1.00
Differential head / :39.0ft [ANSI/HI 9.6.7-2010]
pressure, rated Submergence

Trillium Pumps USA Inc Quote No. 1441511

24 Aug 2022 3:05 PM
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DISASSEMBLY AND ASSEMBLY INSTRUCTIONS

|. GENERAL INSTRUCTIONS

A. Disassembly

1. Disconnect power from the pump driver and lock out power supply.

WARNING

FAILURE TO DISCONNECT POWER SUPPLY AND LOCK OUT WITH AN
APPROVED LOCKOUT DEVICE MAY RESULT IN INJURY.

2. Close pump suction and discharge valves, remove Suction spool drain plug (425), and
disconnect seal water piping.

3. On direct-coupled units, attach lifting device to motor, remove coupling guard cover,
and loosen the pump end coupling flange. Unbolt the coupling guard from the pump
and remove the motor and guard from the pump. Note: The motor feet are not bolted to
the pump base.

4. On belt-driven units, relieve the belt tension and remove the belts, belt guard and pump
sheave.

5. Disconnect the suction and discharge piping from the pump. In a proper installation,
the piping system should be self-supporting, but make sure that it is before removing
the flange bolts.

6. Remove the fasteners attaching the pump to its base, and lift the pump from the stand
using the eyebolt (139) on top of the bearing housing and an approved lifting system.
Vertical unit should be lifted using two 72" eyebolts inserted into the bearing cap (103)
on opposite sides.

WARNING

EQUIPMENT LIFTING DEVICES SUCH AS CHAIN, LIFTING EYES, HOOKS, ETC.
MUST BE APPROVED BY LOCAL, STATE, OR FEDERAL SAFETY CODES.

HOISTS AND CRANES MUST BE ADEQUATELY SIZED TO LIFT RATED LOADS.
FAILURE TO USE APPROVED LIFTING DEVICES MAY RESULT IN INJURY.

WHEN LIFTING THE PUMP IT IS IMPORTANT TO MAKE SURE THAT THE CHAIN
AND CABLES ARE FASTENED RELIABLY TO THEIR RETAINING HOOKS.

B. Assembly

Re-installation of the assembled pump is the reverse of the above steps.
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. WET END DISASSEMBLY AND ASSEMBLY INSTRUCTIONS

A. Disassembly

Follow instructions in Section | for removal of the pump from the base.

WARNING

DUE TO THE CHOPPING DESIGN PURPOSE OF THIS PUMP, SHARP EDGES
WILL LIKELY BE PRESENT ON THE WET END PARTS. ALSO, DUE TO THE
NATURE OF THE PROCESSES IN WHICH THESE PUMPS ARE APPLIED,
BIOLOGICAL AND/OR CHEMICAL CONTAMINATION MAY BE PRESENT. WEAR
GLOVES AND OTHER PROTECTIVE EQUIPMENT AS REQUIRED BY APPROVED
CODES AND PROCEDURES RELATING TO THE MATERIAL BEING PUMPED.

FAILURE TO USE APPROVED PROTECTIVE EQUIPMENT MAY RESULT IN
INJURY OR ILLNESS.

1. Remove the fasteners (418 and 420) holding the inspection covers (407 and 405) on
the suction and volute, respectively, and remove the covers.

2. Remove the fasteners (417) attaching the suction spool (402) to the pump case (400),
and slide the suction spool out of the volute register.

3. Slide the cutter bar out of the volute.

WARNING
USE CAUTION FOR THE SHARP EDGES ON THE CUTTER BAR AND IMPELLER.

4. Insert a wooden or metal bar into the discharge of the volute so that it rests between
the vanes of the impeller. Using a strap or shaft wrench on the drive end of the shaft,
loosen the shaft from the impeller (right-hand threads), and use the impeller installation
tool (see Table 1.1 for correct size) to remove the impeller. Use of the impeller
installation tool protects against the sharp edges of the impeller.

WARNING
USE CAUTION FOR THE SHARP EDGES.

5. Remove the fasteners (419) between the bearing frame and volute (400), and slide the
volute off the bearing frame register.

6. Remove the fasteners (206) and the back cutter teeth (205) from the back plate. If they
are to be replaced.

If the stuffing box and bearing frame are to be disassembled, proceed to Section lll.
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B. Assembly of Wet End.

1. Inspect all parts, new and used, to be sure they are free from burrs and thoroughly
clean. Insure threads are not damaged and replace o-rings with new ones. Replace
wear parts if clearance adjustment has reached maximum.

2. If the cutter teeth were removed for replacement. Clean the slots in the back plate (200)
and install back cutter teeth (205) with fasteners (206) using Loctite 242. Torque to 7
Ft-Ibs. Teeth should sit flat and securely on the bottom of the slots. The teeth are
curved. They should be mounted so the curve is concentric with the back cover.

3. Place a new o-ring (209) on the back plate (200) register. Lube with o-ring lubricant or
soapy water, and slide volute (400) over back plate onto register. Install and tighten
fasteners (419). Torque to 45 Ft-Ibs.

4. Check and clean threads in impeller bore and on shaft end. Impeller (401) should
thread onto shaft (110) easily while using the impeller installation tool (see Table 1.1 for
correct size). Apply lubricant to threads and screw impeller onto shaft until it reaches
the shaft shoulder. DO NOT use the installation tool to torque the impeller as damage
to the vanes could occur. Tighten by restraining the impeller with a bar through the
volute discharge and using a shaft or strap wrench to apply torque to the drive end of
the shaft. Torque impeller to: 6x3 pumps = 180 to 200 Ft-lbs, 6x4 & 8x6 pumps = 325 to
375 Ft-Ibs, 10x8 &12x10 pumps = 700 to 800 Ft-Ibs, 14x12 pumps = 1000 to 1100 Ft-
Ibs.

5. Slide the cutter bar plate into suction side of volute, aligning the tabs on the outside
diameter with the slots in the volute bore. The cutter bar plate should rest on the tabs
without contacting the impeller. If contact with the impeller occurs, move the rotating
assembly back from the cutter bar plate using the adjuster screws (145) on the bearing
cap (103) and backcover (200) until clearance is obtained.

6. Install a new o-ring (406) on the suction spool (402) and slide spool into volute. Install
and tighten fasteners (417). Torque to 45 Ft-Ibs. Impeller should still turn without
contact with the cutter bar plate.

7. Adjust impeller front and back clearance per the instructions found in the Operation and
Maintenance manual.

8. Install inspection covers (405 and 407) with new gaskets (409 and 410, respectively)
and tighten fasteners (420 and 418).

Proceed to Section | B for re-installation of the pump.

lll. STUFFING BOX DISASSEMBLY AND ASSEMBLY INSTRUCTIONS

A. Disassembly — Standard Mechanical Seal

Follow instructions in Sections | & Il for removal of pump and disassembly of wet end.
1. Remove gland drain and fill plugs (225) from the gland (202), and drain seal oil.
2. Remove gland fasteners (220), and stuffing box bolts (142).
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3. Slide back plate (200) from shaft. Restrictor bushing (203) in bottom of stuffing box

may be pressed out at this time, if it needs replacement.

. Loosen shaft sleeve set screws (213), and pull sleeve (208) from shaft with rotating

portion of the seal (214).

Slide gland (202) and v-ring (224) from shaft. The stationary seal face (214) and lip
seal (223) may be removed from the gland carefully with a small screwdriver, if these
parts are to be replaced.

The seal faces are fragile, and should be kept protected while removed from the pump,
unless a new seal will be installed.

If the bearing frame is to be disassembled, proceed to Section IV.

B. Assembly- Standard Mechanical Seal

It is advisable to assemble the components in a clean environment so that no dirt or foreign
items can contaminate the seal area. All o-rings, lip seals, and v-rings should be replaced
with new parts. The mechanical seal should be inspected and replaced if leaky or worn.

1.

Inspect all parts, new and used, to be sure they are free from burrs and thoroughly
clean. Insure threads are not damaged. Shaft should be inspected for straightness
and to ensure there is no surface damage to the seal mounting areas.

Install v-ring (224) onto shaft (110) with the lip facing the impeller end of shaft. Apply o-
ring lubricant to the lip area.

Press the lip seal (223) into gland (202) with the numbers facing out. Press the
stationary seal ring into other side of gland. If necessary, the rubber cup may be
lubricated with soapy water.

Install new gland o-ring (211) onto gland (202) and slide gland assembly onto shaft
(110), lip seal first, pushing it past the shaft sleeve shoulder on the shaft.

Slide the rotating part of the seal (214) onto the shaft sleeve, positioning the collar
against the sleeve shoulder. Tighten the seal set screws.

Place o-ring (216) into groove inside shaft sleeve (208). Lube the o-ring and inside of
sleeve and slide sleeve onto shaft (110), small end first, until the sleeve is firmly against
the shoulder on the shaft. Tighten sleeve set screws (213).

If the restrictor bushing (203) was removed, press it back into the bottom of the stuffing
box bore.

Slide the back plate onto the shaft, and align the tapped holes with the adjuster bolt
locations, also making sure that the seal flush ports are in accessible orientation. Install
stuffing box mounting bolts (142) through the adjusters, but do not tighten fully at this
time.

Clean the seal faces with an alcohol wipe or other lint-free cloth. Slide the gland (202)
forward and attach to the back plate with the gland fasteners (220), making sure the
seal faces stay clean in the process. Tighten the fasteners evenly to 19 Ft-Ibs.
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10.Check shaft for free rotation. Install lower gland plug (225) and fill gland with oil using
an eyedropper or pipette. Oil can be same SAE 20 non-detergent oil as in bearing
frame, or as appropriate for pumpage contamination considerations (e.g.: food grade
oil) in case of seal leak. Install upper plug.

Proceed to Section Il B for assembly of the Wet End.

V. BEARING FRAME DISASSEMBLY AND ASSEMBLY INSTRUCTIONS

C. Disassembly

Follow instructions in Sections | to Il for removal of pump and disassembly of wet end and
stuffing box.

1. Remove bearing frame drain plug (134) from the bearing frame (100), and drain oil.

2. Remove bearing cap fasteners (142), and slide rotating assembly out of rear of bearing
frame.

3. Front lip seal (115) and v-ring (129) may be removed from bearing frame (100) if these
are to be replaced.

4. Remove the bearing retainer bolts (148) and tap the bearing cap off the shaft using a
plastic or rawhide hammer.

5. Rear lip seal (116) and v-ring (130) may be removed from bearing cap (103) if these are
to be replaced.

7. Bend down the locking tab on the bearing lock washer (127) and remove the bearing
lock nut (126).

8. Clean the shaft (110) carefully in the area immediately adjacent to the bearing stacks to
eliminate contaminants that could cause scoring when the bearings are removed.
Press off the bearings (121 and 118) using a hydraulic press. The bearing retainer
(106) can be removed after the first set of bearings.

D. Assembly

It is advisable to assemble the components in a clean environment so that no dirt or foreign
items can contaminate the bearing area. All o-rings, lip seals, and v-rings should be
replaced with new parts. The bearings should be replaced if they were pressed off the
shaft, regardless of appearance, to avoid failure from brinelling of the races during bearing
removal.

1. Inspect all parts, new and used, to be sure they are free from burrs and thoroughly
clean. Insure threads are not damaged. Shaft should be inspected for straightness
and to ensure there is no surface damage to the seal or bearing mounting areas.

2. Heat the radial ball bearings (118) with a bearing heater to approximately 200 F, and
slide onto impeller end of shaft (threaded) with the bearing ID numbers facing out.
Bearings should sit firmly against the shaft shoulder.
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3. Slide the bearing retainer (106) onto the shaft.

4. Heat the angular contact bearings (121) with a bearing heater to approximately 200 F,
and slide onto drive end of shaft back-to-back (bearing numbers facing each other, or
the thin sides of the outer races facing away from each other). Bearings should sit
firmly against the shaft shoulder.

5. Install the bearing lock washer (127) and lock nut (126). When the bearings have
cooled to less than 100 F, tighten lock nut. Torque lock nut to: 6x3, 6x4 & 8x6 pumps =
95 Ft-lbs., 10x8 &12x10 pumps = 130-140 Ft-Ibs., 14x12 pumps = 140-150 Ft-lbs. Bend
one tab of the lock washer into a corresponding slot in the lock nut.

6. Press the lip seal (116) into bearing cap until it seats at the bottom of the counterbore.
Lightly lubricate the lip with oil or grease.

7. Install bearing cap over angular contact bearings. A little oil or grease in the bore may
help assembly. Make sure that the bearings are not cocked as they go into the bore.
Light tapping on the bearing cap with a plastic hammer may be required. Install and
tighten the retainer fasteners (148) to 45 Ft-Ibs.

8. Press the lip seal (115) into bearing frame (100) until it seats at the bottom of the
counterbore. Lightly lubricate the lip with oil or grease.

9. Lubricate a new bearing cap o-ring (147) and install on the bearing cap (103). Slide the
rotating assembly into the bearing frame (100), being careful not to damage the front lip
seal (115). Install, but do not fully tighten the adjusters (145) and bearing cap bolts
(142).

10.Install a new drive end v-ring (130) over the drive end of the shaft (110). Lightly
lubricate the lip and slide it up against the bearing cap (103). Repeat for the pump end
v-ring (129), sliding it up to the bearing frame (100).

11.Check for free shaft rotation. Replace the drain plug (134) and fill bearing frame with
SAE 20 non-detergent oil to the center of the sight glass.

Proceed to Section Il B for assembly of the stuffing box.

Table 1.1
Impeller Installation Tool

Pump Size Part Number
6X3 CF2/CF4 702106-01K
6X3 CF3/CF5 702107-01K
6X4 CF2/CFA4 702108-01K
6X4 CF3 702109-01K
8X6 CF4 702112-01K
10X8 CF3 702110-01K
12X10 CF3 702113-01K
14X12 CF4 702111-01K
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INSTALLATION, OPERATION AND MAINTENANCE
GENERAL INSTRUCTIONS, ALL MODELS

WARNING

PLEASE STUDY THESE INSTRUCTIONS CAREFULLY BEFORE PUTTING THE PUMP
INTO SERVICE. ADHERENCE TO THESE INSTRUCTIONS IS NECESSARY FOR
SATISFACTORY START-UP OF YOUR WSP™ CHOP-FLOW PUMP. OPERATING
PERSONNEL MUST READ AND UNDERSTAND THE START-UP AND OPERATION
PROCEDURES.

INTRODUCTION

A. General Information

The WSP™ distribution network provides service wherever our pumps are sold.
Should you require additional service information, do not hesitate to contact your
local WSP™ representative.

B. Nameplate Data

Each pump has a nameplate affixed to it, with the pertinent data including pump
characteristics, model and serial number. When inquiring about parts or service, the
above data should be supplied.

RECEIVING INSPECTION
Prior to signing any shipping documents, inspect the shipment for shortages of damages,
and promptly report any to the carrier, noting damage on the freight bill, receipt, and bill
of lading. MAKE ANY CLAIMS TO THE TRANSPORTATION COMPANY PROMPTLY.
Do not remove any tags. Instruction sheets on various components as well as the
Operation and Maintenance Manual for the pump may be included in the shipment. DO
NOT DISCARD!

UNLOADING

Care must be taken when unloading pumps.
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INSTALLATION, OPERATION AND MAINTENANCE
GENERAL INSTRUCTIONS, ALL MODELS

WARNING

EQUIPMENT LIFTING DEVICES SUCH AS CHAIN, LIFTING EYES, HOOKS, ETC.
MUST BE APPROVED BY LOCAL, STATE, OR FEDERAL SAFETY CODES.

HOISTS AND CRANES MUST BE ADEQUATELY SIZED TO LIFT RATED LOADS.
FAILURE TO USE APPROVED LIFTING DEVICES MAY RESULT IN INJURY.

WHEN LIFTING THE PUMP IT IS IMPORTANT TO MAKE SURE THAT THE CHAIN
AND CABLES ARE FASTENED RELIABLY TO THEIR RETAINING HOOKS.

When a horizontal pump is unloaded, it must be lifted at four equal points on the
baseplate. Loose accessories are normally shipped in a separate container to avoid
damage.

STORAGE INSTRUCTIONS
If the pump is not to be installed and operated immediately, store in a clean, dry place.
WSP™ assumes the units will be placed in operation a few weeks after shipment, so no

special protection is given the pump, drive or motor.

IF THE PUMP IS TO BE STORED MORE THAN TWO WEEKS:

A. Store pump in a clean, dry place free from vibration and extremes in temperature.
B. Protect all exposed unpainted surfaces from rust.

C. Ensure that the pump is filled to the proper level with the recommended oil, and
rotate the shaft by hand every week.

D. Vents and drains on motors should be fully operable. Any drain plugs should be
removed.

E. On pumps with oil lubricated bearings, remove the vent on top of the bearing
housing and fill the housing completely with oil. Replace the vent. Before starting,
drain oil to the recommended operating level, run for two minutes, drain all oil and
refill with new oil.

F. Accessories such as drives, etc. should be protected in accordance with the
accessory manufacturer's instructions.

Following these recommendations will help ensure that the pumps will operate
without problems and give long, trouble free service.

INSTALLATION
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INSTALLATION, OPERATION AND MAINTENANCE
GENERAL INSTRUCTIONS, ALL MODELS

A. Location of Pump

The pump should be placed as near the liquid source as possible, avoiding elbows
whenever possible.

B. Piping

Guidelines for piping are given in the "Hydraulic Institute Standards" and should be
reviewed prior to pump installation. All piping should be supported independently,
and line up naturally with the pump flanges. NEVER DRAW PIPING INTO PLACE
BY USE OF FORCE AT THE FLANGED CONNECTIONS OF THE PUMP.

WSP™ recommends that flexible couplings or expansion joints be installed in the
suction and discharge piping as near the pump as possible (to allow for temperature
and pressure expansion) so that there will be no strain on the pump casing.

WARNING

SUCH STRAINS COULD RESULT IN STRUCTURAL FAILURE LEADING TO INJURY.

To obtain maximum available suction head, the suction line should be as direct and
as short as possible, avoiding elbows. If elbows must be used, a long radius type is
preferred. It is important to avoid any high point in a suction line in which air may
accumulate and cause loss of prime. For the same reason, it is important to have
the suction line airtight when suction lift exists.

The suction pipe must be installed so that no air pockets can form, and the pipe
must be level or slope upward to the pump intake. To prevent excessive losses, the
suction piping must never be smaller in diameter than the pump suction, and
preferably one pipe size larger. Eccentric reducers should be used on the suction
side, with the flat side on top as shown in Figure 1. Use as few fittings as possible,
and when elevating to any height, go vertically upward from the pump, then
horizontally to the point of discharge.
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INSTALLATION, OPERATION AND MAINTENANCE
GENERAL INSTRUCTIONS, ALL MODELS

air pocket

DR
W e
b by

FIGURE 1 FIGURE 2
Recommended Not Recommended

Suction conditions such as liquid temperature, altitude above sea level and specific
gravity should be compensated for by proper selection of the suction line.

The pump should not operate on a suction lift when pumping liquid with entrained air
or gas. Check valves should not be used in the suction line and gate valves should
be installed with the stem horizontal to prevent trapping air or gas. Suction valves
must be fully open during operation.

C. Installation on Foundation

The pump and drive assembly should be placed on the foundation. The baseplate
should be supported on metal wedges or metal blocks as illustrated in figures 3 and
4. The support wedges, or blocks, should be placed close to the anchor bolts.

Adjust the metal wedges, or blocks, around base edge until the base is level.
Suction flanges and discharge flanges should be checked by means of a level.
Corrections may be made for flange level or plumb by shims under the baseplate.
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INSTALLATION, OPERATION AND MAINTENANCE
GENERAL INSTRUCTIONS, ALL MODELS

Baseplate

‘;j;f;i.——’_,Grout
.-~ _Leveling wedges or shims -
L Left in place.

.‘..:A.-. . e
DAL
RS A
"~ Pipe sleeve .
A g A : A:.
—Hasher - - g %

L

- _Top of foundation
left rough - clean
and wet down.

FIGURE 3 FIGURE 4
Typical Foundation Bolt Design Method of Leveling

D. Grouting

Evenly adjust all anchor bolts, but not too firmly, after first alignment is completed.
The baseplate can be grouted to the foundation; all voids under the baseplate must
be filled with grout. It is desirable to grout all wedges and blocks in place. Anchor
bolts should not be fully tightened until the grout has hardened, approximately 48
hours after pouring.

E. Connection of Piping

The initial alignment of the pump and driver should be checked before and after the
piping is connected to the pump to be sure it has not been changed by the piping
loads. After the grout has thoroughly set and anchor bolts have been tightened,
connect the discharge and suction pipes to the pump flanges with gaskets in place,
and tighten firmly. Make sure the pipe flanges are parallel and in line so that no
piping loads are transmitted to the pump.

WARNING

CARE MUST BE USED IN CONNECTING THESE FLANGES. TIGHTEN EVENLY
AND ADJUST TO A SNUG FIT. UNDER NO CIRCUMSTANCES SHOULD THE
CASING BE SUBJECTED TO PIPING STRAINS. SUCH STRAINS COULD RESULT
IN STRUCTURAL FAILURE LEADING TO INJURY.

F. Service Connections
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Packing and mechanical seals (except those noted as “flushless”) must be flushed
with 0.10 to 0.15 gpm of clean water at 120°F or less and 10-20 psi over the
maximum pump discharge pressure. WSP™ Chopper pumps are supplied with
1/4’NPT service connections in either side of the stuffing box for this purpose.

NOTE: The seal must be pressurized at all times to keep pumpage out of the seal,
even if the pump is not running. Failure to flush the seal at all times will result in
seal contamination and seal failure.

If a piping assembly is supplied with the pump it can be installed on the backplate as
shown in the figure below. The user may also supply their own piping assembly that
connects to the backplate to flush out the seal chamber.

SCALE 5416

PIFE MIFFLE
NPT CONMNECTION

FIFE MIPFLE
NPT COMMECTION

THIS COWFIG MOUNTS w/DIRECT PIFE MIPPLE CONNECTION THIS CONFIG MOUNTS W/FIPE NIPFLE & ELBOW CONNECTION

FIGURE 5

For some applications where the pumped product tends to crystallize or dehydrate,
an additional flush port is available in the backplate forward of the stuffing box to
prevent buildup behind the impeller.

G. Lubrication

Standard construction of the WSP™ Chopper pump is with oil lubricated bearings.
Remove the pump bearing frame vent and fill to the center of the sight glass with
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ISO grade 68 turbine oil. Avoid overfilling.

WARNING

ALL GUARDS AND PROTECTIVE DEVICES MUST BE INSTALLED BEFORE THE PUMP
IS STARTED. CONTACT WITH UNGUARDED BELTS, OR COUPLINGS COULD
RESULT IN INJURY.

H. ELECTRIC MOTOR DRIVE

If the pump driver is an electric motor, a motor starter with proper overload
protection must be provided. Some materials, such as steel bars, may be too tough
to chop, and could cause the pump to stall. Therefore, correct overload protection is
critical to avoid damage to the motor. The overload resets should be set according
to local code. Refer to motor nameplate. Direction of rotation of pump impeller
must be clockwise when standing at the driver end facing pump. Make motor
electrical connections accordingly. Changing any two leads on a three-phase motor
will change direction of motor rotation.

WARNING

IMPROPER ROTATION CAN CAUSE SEVERE DAMAGE TO MOTOR AND PUMP.

WARNING

ALL ELECTRICAL CONNECTIONS AND WIRING ARE TO BE IN COMPLIANCE
WITH LOCAL BUILDING AND SAFETY CODES.

DO NOT OPERATE EQUIPMENT WITH OPEN ELECTRICAL BOXES OR FITTINGS.
CONTACT WITH INCORRECTLY WIRED EQUIPMENT COULD RESULT IN INJURY.

VI.  OPERATION

A. BEFORE STARTING

The pump is ready to start when the following have been completed:
1. All construction debris has been removed from suction well.
2. Pump baseplate is grouted and bolted to the foundation.
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Pump and driver are correctly aligned.

Bearings are lubricated with oil. Refer to lubrication instructions in this manual.
All rotating parts are found to turn freely by hand.

Bump motor to check for rotation, which is clockwise when facing pump shaft.
Suction and discharge valves are OPEN.

Pump is primed. If installed with suction lift, the pump may be primed by using
an ejector or vacuum pump.

Seal water has been provided to packing box or seal, if required. See
appropriate "SERVICE CONNECTIONS" manual.

All guards are installed.

B. START-UP

1.

Start pump and verify performance. If trouble is experienced upon initial or
subsequent operation, refer to chart entitted "OPERATING TROUBLES" and
correct defect.

PROPER ROTATION MUST BE VERIFIED PRIOR TO OPERATION OF PUMP.

WARNING

WARNING

WHEN CHECKING ALIGNMENT OR PERFORMING ANY WORK ON THE UNITS,
ELECTRICAL SERVICE MUST BE LOCKED OUT WITH AN APPROVED LOCKOUT AND
KEY. FAILURE TO LOCKOUT EQUIPMENT MAY RESULT IN INJURY.

ALL GUARDS AND PROTECTIVE DEVICES MUST BE INSTALLED BEFORE THE PUMP
IS STARTED. CONTACT WITH UNGUARDED BELTS, SHEAVES, OR COUPLINGS
COULD RESULT IN INJURY.

2.

When operating under normal circumstances, the WSP™ Chopper pump
should be smooth and fairly quiet. However, when heavy debris are present,
as may be the case during the initial startup and running period, the increased
chopping action may result in intermittent higher vibration and noise. This
should decrease as the debris is chopped and passed, and the system
achieves equilibrium. Continued high vibration or cavitation noise, though, is
cause for concern. Refer to the troubleshooting guide or the factory for
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assistance.

C. GENERAL OPERATING CONDITIONS

It is not recommended that the pump operate continuously to the left of lowest
efficiency line or dotted line on performance curve (high discharge pressures with
low flow), as abrasive wear is accelerated in this operating condition. For similar
reasons, operation to the right of the curve area (high flow with low discharge
pressure) is also not recommended. If either of these conditions exist, the pump life
may be shortened, and changes should be made to better match the pump and
system characteristics.

D. SHUTDOWN

To shut the pump down, proceed as follows:
1. Disconnect power to the driver.

2. Close the suction and discharge valves, and isolate any external service
connections that the pump may have. For municipal sludge service or other
applications where pressure could build within the pump while it is out of
service, leave one valve open, or supply an appropriate pressure relief device.

3. If the pump is to remain out of service for a period of time longer than two
weeks, the shaft must be rotated on a weekly basis, to ensure positive coating
on lubricated faces, thus retarding or preventing rust or oxidation.

WARNING

WHEN PERFORMING EQUIPMENT MAINTENANCE OR IF THE PUMP IS TO REMAIN
OUT OF SERVICE FOR A PERIOD OF TIME, THE EQUIPMENT ELECTRICAL
SERVICE MUST BE LOCKED OUT WITH AN APPROVED LOCKOUT AND KEY.
FAILURE TO LOCKOUT EQUIPMENT MAY RESULT IN INJURY.

VILI.

E. FREEZING PROTECTION

If the pump is to be subjected to freezing temperatures, it must be drained. Remove
suction drain plug 425 to drain volute casing. The stuffing box must also be drained.

F. EMERGENCY INSTRUCTIONS

Shut down the pump according to Section VI.D above. Proceed as required to put
another pump into service, then proceed to Section VII, Troubleshooting.

OPERATING PROBLEMS
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TROUBLE SHOOTING

A. NO LIQUID DELIVERED AT END DELIVERY POINT OR THROUGH FLOW METER

Possible Causes

Corrective Action

1. Pump not primed.

1. Prime with vacuum or liquid.

2. Speed too low; check voltage and frequency.

2. Supply proper voltage and frequency. Increase pump

speed. Watch motor for overload.

3. Air leak in suction or stuffing box.

3. Tighten all flange bolting. Supply liquid to stuffing

box.

N

. Discharge head too high.

N

. Reduce head or increase pump speed. Watch
motor for overload.

5. Suction lift too high. 5. Lower pump or raise liquid level on suction side.
6. Suction or discharge line plugged. 6. Unplug line.

7. Wrong direction of rotation. 7. On 3-phase motor, reverse any 2 leads.

8. Suction or discharge valve closed. 8. Open valves.

9. Gas or vapor pocket in suction line. 9. Vent or release vapor.

10. Liquid heavier or more viscous than rating.

o

. Increase speed, but watch for motor overload.

OVERLOAD.

WARNING

ANY SPEED INCREASE MEANS THE BRAKE HORSEPOWER INCREASES AS THE CUBE OF THE
SPEED, SO THE MOTOR POWER DRAW MUST BE MONITORED TO DISCOVER ANY MOTOR

B. NOT ENOUGH PRESSURE ON PRESSURE GAUGE

Possible Causes

Corrective Action

1. Speed too low; check voltage and frequency.

1. Provide proper voltage and frequency. Increase pump
speed. Watch for motor overload.

2. Air or gas in liquid.

2. Vent case.

3. Air leak in suction or stuffing box.

3. Tighten all flange bolting. Supply liquid to stuffing
box.

4. Impeller performance class too low.

4. Increase speed. Install higher performance impeller, do not
overload motor.

5. Damaged impeller or casing.

5. Replace impeller or case.

C. MOTOR RUNS HOT - OVER 170°F WITH THERMOMETER ON MOTOR HOUSING
- DO NOT TOUCH

Possible Causes

Corrective Action
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. Speed too high.

. Lower pump speed.

. System head lower than rating, allowing pump to

handle too much liquid.

. Lower pump speed. Fully open discharge valve.

3. Liquid heavier or more viscous than rating.

3. Install larger motor.

4. Packing too tight. 4. Loosen packing gland. Be sure liquid is flowing into
packing area.

5. Impeller binding or rubbing. 5. Disassemble pump and correct bind, or readjust clearances.

6. Voltage and frequency lower than rating. 6. Supply proper voltage and frequency.

7. Defects in motor. 7. Take to authorized motor repair shop.

8. Pump or motor bearing over-lubricated. 8. Decrease lubrication (Grease lube units only).

D. STUFFING BOX OVERHEATS — OVER 120°F WITH THERMOMETER ON HOUSING

Possible Causes

Corrective Action

. Packing too tight. Not enough leakage of flush

1

. Loosen gland. Increase flush liquid pressure and flow.

liquid.
2. Packing not sufficiently lubricated and cooled. 2. Be sure lantern ring is below flush opening.
3. Wrong grade of packing. 3. Use graphite impregnated acrylic packing.
4. Box not properly packed. 4. Pull packing and repack loosely.

E. BEARINGS OVERHEAT - OVER 180°F WITH THERMOMETER - DO NOT TOUCH

Possible Causes

Corrective Action

. Dirt or water in bearings.

1. Replace bearings.

2. Misalignment.

2. Align pump and motor sheave or coupling.

3. Over-greased. 3. Remove grease fitting and relieve.
F. BEARINGS WEAR RAPIDLY - INDICATED BY NOISE, HEAT, OR SEIZURE

Possible Causes Corrective Action
1. Misalignment 1. Align pump and motor sheave or coupling.
2. Bent shaft. 2. Replace shaft.
3. Vibration. 3. Tighten bearing cap bolting or replace bearings.
4. Lack of lubrication. 4. Grease at recommended intervals.
5. Bearing improperly installed. 5. Install new bearings in accord with WSP™ instructions.
6. Moisture in grease. 6. Inspect bearings for rust. If rust found, replace bearings.
7. Dirt in bearings. 7. Replace bearings.
8. Over-lubrication. 8. Relieve over-greasing.
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G. NOT ENOUGH LIQUID DELIVERED THROUGH FLOW METER OR AT END DELIVERY POINT

Possible Causes

Corrective Action

—_

. Air leaks in suction or stuffing box.

—_

. Tighten all flange bolting. Supply water to stuffing box.

2. Speed too low. Check voltage and frequency.

2. Install smaller pump sheave. Supply proper voltage and
frequency.

3. Suction lift too high.

3. Increase level on suction side, or lower pump.

4. Suction or discharge line partially plugged. 4. Unplug.

5. Low NPSH. 5. Increase liquid level on suction side of pump, or lower
pump.

6. Total system head too high. 6. Speed up pump. Do not overload motor.

. Damaged impeller or casing.

7. Replace impellers or case.

. Flow meter not properly calibrated.

8. Recalibrate flow meter.

ANY SPEED INCREASE MEANS THE BRAKE HORSEPOWER INCREASES AS THE CUBE OF
THE SPEED, SO THE MOTOR POWER DRAW MUST BE MONITORED TO DISCOVER ANY

MOTOR OVERLOAD.

WARNING

H. PUMP WORKS FOR AWHILE, THEN LOSES SUCTION -
INDICATED BY NO FLOW THROUGH FLOW METER OR AT END DELIVERY POINT

Possible Causes

Corrective Action

. Leaky suction line.

1. Tighten bolts on flanges.

. Gas or vapor pocket in suction line.

2. Vent suction line.

. Suction lift too high.

3. Lower pump or raise suction liquid level.

. Air or gas in liquid.

4. Vent case.

o o & W N =

. Air leaks in suction or at stuffing box.

5. Tighten flange bolting and supply water to stuffing box.

. End of suction line uncovered.

6. Submerge end of line.

I. VIBRATION - INDICATED BY EXTREME CONTINUOUS SHAKING AND/OR NOISE

Possible Causes

Corrective Action

. Gas or vapor in the liquid.

1. Vent pump.

. Available net positive suction head not sufficient.

2. Raise suction liquid level or lower pump.
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3. Inlet to suction line not sufficiently submerged. 3. Submerge line.
4. Misalignment of coupling and shafts. 4. Align sheave or coupling.
5. Worn or loose bearings. 5. Replace bearings. Tighten bearing cap bolts.
6. Impeller out of balance. 6. Balance impeller.
7. Shaft bent. 7. Replace shaft.
8. Impeller damaged and unbalanced. 8. Replace impeller.
VIIl. ROUTINE MAINTENANCE

A.

Packing and Mechanical Seals:

Please see the addendum specific to the sealing arrangement of your pump.
Lubrication:

Oil lubricated bearings: Check the oil level monthly to make sure that the level is
within the sight glass window. Refill as needed with ISO grade 68 turbine oil. Check
a sample of the oil annually for water or other contaminants, or earlier if the oll
appears cloudy or contaminated through the sight glass. If contaminants are
present, drain the oil and refill with new oil. Run the pump for a few minutes and
repeat the process to flush out remaining contaminants. If at any point during this
check the bearings run rough or feel rough when turning by hand, the bearings
should be replaced. Before putting the pump back into service, the source of the
contamination should be identified and corrected.

. Cutter Adjustments:

The patented design of the WSP™ Chopper pump allows for adjustment of the
cutter clearances without loosening any pump mounting bolts or moving pump
flanges or feet. The rotating assembly moves axially by turning the adjustment
screws located on the drive end bearing cap, and controls the clearance between
the impeller and cutter bar. The backplate and stuffing box is moved with another
set of adjusting screws to control the back cutter and labyrinth clearances behind
the impeller. Clearances should be checked and adjusted annually, or if cutting
effectiveness seems to have decreased.

WHEN CHECKING ALIGNMENT OR PERFORMING ANY WORK ON THE UNITS,
ELECTRICAL SERVICE MUST BE LOCKED OUT WITH AN APPROVED LOCKOUT
AND KEY. FAILURE TO LOCKOUT EQUIPMENT MAY RESULT IN INJURY.

WARNING

1. After locking out power supply and disconnecting power, remove the coupling or
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belt guards, so that the pump can be turned by hand. If pump does not turn
freely, investigate and correct the cause.

2. The impeller-to-cutter bar clearance is adjusted first. Loosen the drive end
bearing cap bolts (142) about V2 turn.

3. Turn the bearing cap adjusters (145) counterclockwise %2 to 1 turn at a time,
keeping the turns of each adjuster even to avoid binding the bearing cap (103).
Check that the shaft rotates between each round of adjustment.

4. When resistance to shaft rotation is felt due to the impeller contacting the cutter
bar, turn each adjuster one flat clockwise and tighten the bearing cap bolts (142).
Torque to 45 Ft-Ibs.

5. The shaft should now turn freely, or with only slight contact of the impeller with
the cutter bar. If it does not, loosen the bolts (142), turn the adjusters (145) one
additional flat clockwise, and retighten the bolts. There should be approximately
0.010” clearance between the impeller and cutter bar. One flat of rotation of the
adjusters is approximately 0.010” movement.

6. The backplate (200) is adjusted in a similar manner, after the above is complete.
Loosen the backplate bolts (149) about V2 turn.

7. Turn the backplate adjusters (146) counterclockwise %2 to 1 turn at a time,
keeping the turns of each adjuster even to avoid binding the backplate (200).
Check that the shaft rotates between each round of adjustment.

8. When resistance to shaft rotation is felt due to the backplate contacting the back
of the impeller, turn each adjuster (146) one flat clockwise and tighten the
backplate bolts (149). Torque to 45 Ft-Ibs.

9. The shaft should now turn freely, or with only slight contact of the impeller with
the backplate. If it does not, loosen the bolts (149), turn the adjusters (146) one
additional flat clockwise, and retighten the bolts. There should be approximately
0.010” clearance between the impeller and cutter bar. One flat of rotation of the
adjusters is approximately 0.010” movement.

10.To inspect the impeller, cutter bar, and backplate; or to inspect and measure the
clearances directly, isolate and drain the pump case, and remove the case
inspection port (405).

11.1f correct adjustment cannot be achieved, or if all adjustment of the screws is
used up, the impeller, cutter bar, and/or backcover may need replacement.

12.When adjustment is complete, replace all covers, drain plugs, and guards before
returning pump to service.
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WARNING

ALL GUARDS AND PROTECTIVE DEVICES MUST BE INSTALLED BEFORE THE PUMP
IS STARTED. CONTACT WITH UNGUARDED BELTS, SHEAVES, OR COUPLINGS
COULD RESULT IN INJURY.
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WARNING

PLEASE STUDY THESE INSTRUCTIONS CAREFULLY BEFORE PUTTING THE
PUMP INTO SERVICE. ADHERENCE TO THESE INSTRUCTIONS IS NECESSARY
FOR SATISFACTORY START-UP OF YOUR WSP™ CHOP-FLOW PUMP.
OPERATING PERSONNEL MUST READ AND UNDERSTAND THE START-UP AND
OPERATION PROCEDURES.

|.  PERIODIC MAINTENANCE OF MECHANICAL SEAL

Mechanical seals need cooling and lubrication at all times. The fluid being pumped in
many applications can perform this function, but it is generally always best if clean seal
flush water can be supplied from an external source. This is supplied to the stuffing
box area through either of two NPT connections on the seal gland housing.

NOTE: For those services requiring an external seal flush, have the flushing liquid line
interlocked with the motor so that the flush liquid starts before, or when, the motor
starts, to avoid the possibility of the pump running without the necessary flushing liquid.

For extra protection of the seal, the WSP™ Chopper pump also incorporates an oil bath
on the atmosphere side of the seal. This oil bath is contained between the mechanical
seal and a lip seal, and provides additional heat transfer away from the seal, and
protection from environmental contamination.

The seal is supplied with silicon carbide faces that should provide long and trouble-free
life. Should seal leakage occur, however, simply cleaning the faces may remedy the
situation:

1. Disconnect power to the driver, close suction and discharge valves, isolate external
service connection to the stuffing box and drain pump by removing plug (425).

2. Remove the gland bolts (220), and slide the gland (214) back from the stuffing box.

3. Flush out and clean the visible seal area and the inside of the gland to remove

contaminants.

4. Clean the seal faces with an alcohol wipe or similar. Inspect the faces for damage.
If cracks or significant scoring is visible, the seal should be replaced.

5. If the faces still look smooth and clean, re-assemble the gland and tighten the
fasteners.

6. Open the suction and discharge valves and check for leaks. If there are no leaks,
remove the upper gland plug and fill the gland with clean oil using an eyedropper or
pipette, and return the pump to service. If the leakage persists, the seal should be
replaced. See the Assembly/Disassembly manual for instructions.
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