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SAFETY PRECAUTIONS

WARNING

Do not operate this equipment neither in excess of its rated speed nor other than in accordance with the
instructions contained in this manual.

The equipment has been found satisfactory of the conditions for which it was sold, but its operation in
excess of these conditions may subject it to stresses and strains which it was not designed to withstand.

For equipment covered by this instruction book, it is important to observe safety precautions to protect
personnel from possible injury. Among the many considerations, personnel should be instructed to:

avoid contact with rotating parts

avoid bypassing or rendering inoperative any safeguards or protective devices

avoid extended exposure in close proximity to machinery with high noise levels

use proper care and procedures in handling, lifting, installing, operating and maintaining the
equipment

do not modify this equipment — consult factory if modification is deemed necessary

do not substitute for repair parts which can be provided by the equipment manufacturer.

Safe maintenance practices with qualified personnel are imperative.

Failure to heed this warning may result in an accident causing personal injury.
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SECTION |
GENERAL INFORMATION

This manual covers the installation, operation and maintenance of Patterson Pump horizontal split case
pumps. The pump is a centrifugal, single stage, double suction type. When properly installed and when
given reasonable care and maintenance, centrifugal pumps should operate satisfactorily for a long period
of time. Centrifugal pumps use the centrifugal force principal of accelerating the liquid within a rotating
impeller, and then collecting it and converting it to pressure head in a stationary volute.

The pump consists of two assemblies:
1. Casing assembly or stationary part

2. Rotating element or moving part

This casing is split along the horizontal centerline of the pump shaft, suction and discharge nozzles both
being located in the lower half. With this arrangement, it is not necessary to disconnection suction or
discharge piping to make repairs to, or replacement of the rotating element. Upper and lower half casings
are bolted together and doweled to maintain a smooth volute contour inside the pump. Supporting feet
are integrally cast in the lower half casing and are drilled for bolting and doweling to base plate. Bearing
brackets form a drip pocket for collecting stuffing box leakage and are provided with drilled and tapped
connections for draining. The brackets also contain an overflow hole to release the water before it
reaches the shaft, in case drain piping should become clogged. Suction and discharge flanges are
drilled and tapped for gauge connections. Pump suction and discharge nozzles are drilled and tapped on
the underneath side for complete pump drain. Wear rings are provided to minimize internal bypassing of
the liquid being pumped, and to better efficiency, as well as to reduce the replacement of major
components (such as casing and impeller).

SECTION I
STORAGE & PROTECTION

All pumps are shop serviced and ready for operation when delivered, but there is occasions when
considerable time elapses between the delivery date and the time the pump is put into operation.
Equipment, which is not in service, should be kept in a clean, dry area. If equipment is to be stored for
long periods of time (six months or more), the following precautions should be taken to insure that the
equipment remains in good condition.

1. Be sure that the bearings are fully lubricated.

2. Unpainted-machined surfaces, which are subject to corrosion, should be protected by
some corrosive resistant coating.

3. The shaft should be rotated 10 to 15 revolutions by hand periodically in order to spread
the lubricant over all the bearing surfaces. Suitable intervals are from one to three
months, depending on atmospheric conditions, etc. In order to insure that the pump shaft
does not begin to sag, do not leave the shaft in the same position each time.



Section Il — Storage & Protection Continued

4. Space heaters on motors and controllers should be connected and fully operable if
atmospheric conditions approach those experienced in operation. Consult instruction
manuals for other precautions concerning storage of individual components of pumping
unit.

5. Fresh lubricant must be applied to bearings upon removal of equipment form storage.

SECTION Il
INSTALLATION
3-1 Location:

Several factors should be considered when selecting a location for the pumping unit (pump, base, drive,
and coupling). The unit should be accessible for both inspection and maintenance. Headroom should be
provided for the use of crane, hoist or other necessary lifting devices. The pump should be located as
close as possible to the liquid supply so that the suction line is short and direct. Location should require a
minimum of elbows and fittings in the discharge line to minimize friction losses. The unit should be
protected against flooding.

3-2 Foundation:

The foundation should be sufficiently substantial to absorb vibration and to form a permanent rigid
support for the base plate. Concrete is most widely used for foundation. Before pouring the foundation,
locate anchor bolts per outline drawing. Allow for 3/4 inch to 1 1/2 inch of grout between foundation and
base plate. The top surface of the foundation should be roughened to provide a good bond for the grout.

3-3 Mounting:

WARNING!!! Do not attempt to lift entire unit using lugs provided on either pump or motor only. Such
action may lead to failure of the lugs and possible damage to the unit or injury to personnel. Lift unit with
slings around the base plate, or by attaching cables to the lifting lugs on both the pump and the motor.

Coupling halves should be disconnected when mounting the pumping unit on the foundation. Wedges
should be used to support the unit at the time of grouting. Wedges should be located adjacent to anchor
bolts (one on each side of bolt) and midway between bolts. Adjust the wedges to raise or lower the unit
as required to align suction and discharge flanges to piping and to level the base plate. Leveling bolts
made of cap screws and nuts are useful when leveling large base plate, but should not replace shims or
blocks for supporting the load. After unit has been in operation for about a week, check alignment. After
making any required adjustments, dowel pump and motor to base.



Section lll — Installation Continued
3-4  Alighment:

Complete pump units are aligned at the factory, but all base plates are flexible to some degree, and
therefore, cannot be relied upon to maintain alignment. Reliable trouble-free and efficient operation of a
unit depends upon correct alignment. Misalignment may be the cause of noisy pump operation, vibration,
premature bearing failure, or excessive coupling wear. Factors that may change the alignment of the
pumping unit are settling of the foundation, springing of the base plate, piping strains, settling of the
building, bearing wear, loose nuts or bolts on the pump or drive assembly, and a shift of the pump or drive
on the foundation. When checking coupling alignment, remember, flexible couplings are not intended to
be used as universal joints. The purpose of a flexible coupling is to compensate for temperature changes
and to permit end movement of the shafts without interference with each other.

Two types of misalignment may exist: parallel misalignment and angular misalignment. Limits of
misalignments are stated in the coupling manufacturer's instructions, but should be kept to a minimum for
maximum life of equipment components.
To check coupling alignment, the following procedure should be followed:
1. Set the coupling gap to the dimension shown on the outline drawing.
2. Check for parallel misalignment by placing a straight edge across both coupling halves at
four points 90° apart. Correct alignment occurs when the straight edge is level across the

coupling halves at all points.

3. Check angular misalignment with a feeler gauge at four points 90° apart. Correct
alignment occurs when the same gauge just enters between the halves at all four points.

Angular and parallel misalignment are corrected by shifting the motor and adding or removing shims from
under the motor feet. After each change, it is necessary to recheck the alignment of the coupling halves.
Adjustment in one direction may disturb adjustment already made in another direction.

An alternative method for checking coupling alignment is by use of a dial indicator. Proceed as follows:

1. Scribe index lines on coupling halves or mark where the indicator point rests.
2. Set indicator dial to zero.
3. Slowly turn both coupling halves so that the index lines match, or the indicator point is

always on the mark.

4. Observe dial reading to determine whether adjustments are needed. Acceptable
alignment occurs when total indicator reading does not exceed 0.004 inches for both
parallel and angular alignment.

The importance of correct alignment cannot be overemphasized. Alignment should be checked and
corrected as required after:

Mounting

Grouting has hardened

Foundation bolts are tightened

Piping is connected

Pump, driver, or base plate is moved for any reason.

arONE



WARNING!!!

The importance of correct alignment cannot be overemphasized. The following procedure should be
used for initial installation.

1.

Place complete pump assembly on anchor bolts allowing room under the base plate for leveling
wedges or shims. Make sure the base plate is level by using the leveling wedges adjacent to the
foundation bolts and midway between the bolts.

Put nuts on the anchor bolts and tighten evenly, but not too tight.

At this point check alignment of the coupling. This should not be more than that recommended
by the coupling manufacturer.

If misalignment is evident, determine which direction the coupling needs to be moved.

Loosen all nuts and add the shims underneath the base plate at the opposite corners. Use the
anchor bolts to flex the base plate to bring the coupling into alignment.

After the alignment has been made with all anchor bolt nuts tight, the grouting can take place.

After grouting is completed, final alignment should be checked to be sure it is within allowable
tolerances.

Alignment should be checked and corrected as required after:

Mounting

Foundation bolts are tightened

Grouting has hardened

Piping is connected

Pump, driver, or base plate is moved for any reason






Section Il — 3-6 Piping Continued

Discharge piping should be installed with check valve and gate valve, with the check valve being between
the pump and the gate valve. The check valve prevents reverse flow and protects the pump from
excessive backpressure. The gate valve is used to isolate the pump for maintenance, priming and
starting. If a diffuser is used, it should be placed between the pump and check valve.

Stuffing box seal connections are usually made form the top of the pump casing. If the liquid being
pumped is unsuitable for sealing, then it is preferable to bring fresh, cool water to seal connections from
an outside source. Centrifugal separators or other filters may be used to remove abrasive particles from
the liquid being pumped if an outside source is not available. After all piping connections have been
made, the alignment should be checked again.

SECTION IV

OPERATION
Before bolting the coupling halves together, check the drive rotation to see that it matches the pump
rotation. Pump rotation is indicated by an arrow attached to the casing assembly. For a three-phase
motor, rotation may be reversed, if necessary, by interchanging any two of the three power leads.
Rotation of single-phase motors is fixed by internal wiring.
WARNING!!!  Prior to startup, check the coupling alignment as covered in the Installation Section.
Operation of the pump with the unit misaligned will cause damage to the shaft, bearings, and the
coupling.
4-1 Starting:

When possible, turn the pump shaft by hand to insure that the parts do not bind

Check the bearing lubricant

Open the valve in the pump suction line, if fitted

Close discharge valve

Prime the pump in one of the following ways:

1. If the pump operates under positive pressure, open vent valve on top of the pump casing.
After all entrained air has escaped, close the vent valves. Rotate the shaft, if possible, to
allow any air trapped in the impeller passages to escape.

2. If the pump operates on a suction lift and a foot valve is included in the system, fill the
pump and the suction line with liquid from an outside source. Trapped air should be
allowed to escape through the vent valve while filling.

3. If the pump operates on a suction lift and no foot valve is provided, use a vacuum pump

or ejector operated by air, steam, water, etc. to evacuate air from the pump case and
suction line by connecting the ejector to the priming connection on top of the pump case.



Section IV - 4-1 Starting Continued

Open valves in stuffing box seal lines, if fitted. Start driver. Open discharge valve slowly when the pump
is up to speed.

CAUTION: Overheating and/or loss of prime will result if the pump is operated against a closed valve for
more than a few minutes.

WARNING !!I' The coupling guard should be in place when the unit is started. Stay clear of any exposed
rotating parts while the pump is operating. Contact with rotating parts may result in injury to personnel.

Adjust the packing gland until there is a slight leakage from the stuffing box. (See Maintenance on
Adjustment of Packing). Mechanical seals need no adjustment. There should be no leakage.

NOTE: Should the pump fail to build up pressure or discharge water when the discharge valve is
opened, stop the pump and read Section Locating Operating Difficulties.

4-2 Shutdown

The pump may be stopped with the discharge valve open without causing damage. However, in order to
prevent water hammer effects, the discharge valve should be closed first.

1. Close discharge valve.

2. Stop driver.

3. Close water seal valves.

4. Close valve in the pump suction line, if fitted. If danger of freezing exists, drain the pump
completely.

4-3 Minimum Flow Limitation

All centrifugal pumps have limitations on the minimum flow at which they should be operated. The most
common limitation is to avoid excessive temperature buildup in the pump because of absorption of the
input power into the pumped fluid. Other less understood reasons for restrictions are:

1. Increased radial reaction at low flows in single volute casings.

2. Increased NPSHR at low flows.

3. Noisy, rough operation and possible physical damage due to internal recirculation.
4. Increased suction and discharge pulsation levels.

The size of the pump, the energy absorbed, and the liquid pumped are among the considerations in
determining these minimum flow limitations. For example, most small pumps such as domestic home
circulators, service water pumps, and chemical pumps have no limitations, except for temperature buildup
considerations while many large, high horsepower pumps have limitations as high as 40-50% of the best
efficiency point capacity. The minimum safe flow for this pump is given under Pump Specifications.
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TABLE Il

RECOMMENDED GREASES

Use NLGI Grade 2 grease

Such As:

COMPANY GREASE

Texaco Premium RB No.2

Shell Alvania No. 2

Gulf Gulfcrown No. 2

Texaco Multifak No. 2

Standard Amolith No. 2

Sinclair Litholine Industrial No. 2

Cities Service H-2

Fina Lithium2 - R

WARNING!!! Use of lubricants other than those listed or their equivalent will cause reduced pump
performance and reduce bearing life.

13



SECTION VI

REPAIRS AND REPLACEMENT

WARNING!!! Whenever any disassembly work is to be done on the pump, disconnect the power source
to the driver to eliminate any possibility of starting unit.

6-1 To Remove Rotor:

Reference: Pump Assembly Section

1.

2.

Remove the coupling guard and disconnect coupling halves.

Disconnect any piping from the upper half casing (1B) that will interfere with its removal.
Remove bolting from the casing flanges and the bearing caps (41).

Use lugs provided, lift upper casing (1B) straight up until clear of impeller.

Remove bearings caps (41).

Remove glands (17) and gland bolts.

Place slings around the shaft near the bearing housing and lift rotating element from
lower casing (1A).

Place rotating element in a clean, dry work area for necessary disassembly. Case wear
rings (7) will be loose on the rotating element.

6-2 Disassembly of Rotating Element:

If the bearing assemblies do not require attention, but just the impeller or rings, then work just one side of
the unit (impeller may be removed from either end).

1.

2.

NOTE:

Remove the pump half coupling.

Slide deflectors (40) toward center of pump.

Remove fasteners from bearing covers (35) and separate covers from bearing housings
(31 & 33). NOTE: On model 5 x 3 MAC the bearing cover (123) at the outboard bearing
is held by a retaining ring (172), which must be removed. On this model, then remove
the retaining ring (171) holding the outboard bearing (18).

Remove bearing housings (31 & 33). NOTE: On model 5 x 3 MAC the bearings (16 x
18) are removed with the housings and a puller should be used.

Steps 5 — 7 refer to models other than 5 x 3 MAC.
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