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WARRANTY

Unless otherwise specifically stated, guarantees are limited to the following:

A.

B.

All equipment of our manufacture is guaranteed against defective workmanship or material for a period of eighteen (18) months after date
of shipment from our plant, or one (1) year from start-up whichever occursfirst.

If the purchaser claims the equipment or parts are defective within the period stated above, the purchaser shall notify Simflo PumpsIncin
writing immediately to allow Simflo Pumps Inc or its agent to inspect the claimed defect or issue shipping instructions for return of the
part(s) to our plant.

In the event the equipment or part(s) is found defective, Simflo Pumps Inc shall correct the defect(s) by repair or replacement, at Simflo
Pumps Inc's option.

The liability of the company arising out of supplying said equipment, or its use, whether on warranties or otherwise, shall not in any case
exceed the cost of correcting the defectsin our factory. Pulling setting and freight costs are not covered by warranty. Upon the expiration
of thewarranty period, al liability shall terminate.

Simflo Pumps Inc assumes no liability for damages or expenses of any character including those arising out of the installation, use or resale
of such equipment.

Equipment and accessories not manufactured by Simflo Pumps Inc are warranted only to the extent of the original equipment
manufacturer’ s warranty.







1. INSTALLATION

1-1.

1-2.

It isimportant that you read and understand all the installation instructions prior to beginning the installation of the unit.
RECEIVING, UNCRATING AND INSPECTING

A. Using the packing list as a guide, make certain that all equipment arrived in the shipment and
inspect for obvious damage incurred during shipment.

B. Immediately report any damage to carrier.

C. Uncrate and lay out all the equipment in the order of installation on clean boards or floor.

INSTALLATION EQUIPMENT AND TOOLS

Thefollowing is a checklist of tools and equipment needed for the installation. Assemble prior to starting the installation.

1-4.

1 A portable or permanent derrick of sufficient strength to safely lift the total weight of the pump. A conservative
weight for the pump will be listed on the freight bill. The minimum travel of the derrick should be at least 6'
greater than the longest piece of pump equipment. Hoist must have a swivel hook.

2. One or two cable slings of sufficient strength to lift the entire pump and long enough to clear greatest shaft
projection.

3. One erector sling for lifting the driver.

4. Dial indicator calibrated in .001" divisions with a stand.

5. SAE 10 viscosity, low cold pour point mineral oil if pump isto be oil lubricated.

6. Wire brush, paint brush, three-cornered file, flat file and emery cloth.

7. Set of mechanic’ stoolsincluding an assortment of socket wrenches.

8. Bucket of solvent, coal oil or naphtha, etc.

9. Machinist's level.

10.  Steel tape measure.

11.  Two pipe wrenches of sufficient size to handle shaft and couplings. (Always required for hollow shaft drive).

12.  Oneset of steel clampsto fit the pump bowl.

13. Two sets of stedl clampsto fit the column pipe. NOTE: One set isrequired if only one section of columnis
furnished with the pump assembly.

14. Two4x 4timbersor “H” beams (if the unit is extralarge and heavy), long enough to span the installation
opening.

15.  Two “V” blocksfor checking shaft straightness.

16.  Two chain tongs of sufficient size to handle column pipe.

17. 15 of 3/4" rope.

18.  Thread compound and gasket compound with thinner.

19.  Two pipe wrenches of sufficient size to handle oil tubing if pump isto be oil lubricated.

20.  Sufficient quantity of wedgesto level discharge head or foundation plate (if applicable).

21.  Sufficient quantity of top quality non-shrink grout.

22.  Teflon Paste compound for stainless to stainless threads, anti-seize compound for other threads.

23. Bundle of cleaning rags.

24. Putty knife.

SPECIAL PRECAUTIONS

Make certain that no rags, wood scraps, etc., are lodged in any exposed openings. Check pit depth and anchor bolt
spacing with pump dimensions. Lift and handle unit carefully to prevent bending strain damage caused by the hanging
weight of the unit. Do not lift any item by the shaft. Take extra precautions when handling a mechanical seal or
packing gland assembly since thisis adelicate and precision component.

ALWAYS USE THREAD COMPOUND ON SHAFT AND COLUMN JOINTS. Do not allow pipe compound, solvent
or any petroleum product to get on the rubber bearings.

Shaft threads are usually |eft hand; column threads are right hand. 1f unit is shipped assembled, and has threaded
column pipe; pipe joints may have loosened during shipment. Beforeinstallation check threaded connections for
tightness. A chain tong pipe wrench should be used to verify tightness of pipe connections.

PREPARATION AND CLEANING

Clean all threads and flange faces with awire brush or paint brush and solvent. |f required, clean threadswith a
three-cornered file. The protective coating on the threads and flangesis arust preventive and not a thread compound
or gasket material.




1. INSTALLATION

. Clean al shafts and couplings with arag soaked in solvent. Make certain that all bearings are clean.

. If applicable, remove protective caps from ends of oil tubing and clean all tubing threads and shaft bearings thoroughly

with solvent. Make certain tubing faces are free of nicks, dents or burrs.

. Remove shaft sealing assembly from discharge head. Remember to be very careful with thisitem.

. Make aphysical check of the discharge head or foundation plate for proper fit to foundation.

. Check pipe and oil tube ends and couplings to be sure there are no dents, nicks or burrs.

. Check shaft end for nicks, burrs, etc. The shaft alignment is dependent on the point of the shaft ends.

. Check al boxed shafting for straightness using “V” blocks and dial indicator as follows:

1. Start with “V” blocks as close to the threads as possible. Check two or more places between “V” blocks
and straighten shaft to within .003" to .005" of the Total Indicated Run-Out. Straightening may be performed
by mechanical or high pressure on the high point.

2. Moveone“V” block about 20% of shaft length inward from the end. Check between the “V” blocks and
the overhanging ends; straighten asin Step 1 above.

3. If straightening was required in Step 2, repeat Step 1. Repeat the above steps until shaft checks within
tolerance in both positions. Wipe the shaft clean after checking.

. Check run-out on bowl shaft extension by placing dial indicator toward the end of the shaft and turning slowly making

certain the shaft stays to one side of the upper most bow! bearing. Total Indicted Run-Out should not exceed .005".

. Check and record the total bowl! lateral or end play. If driver issolid shaft, thisinformation will be required for flanged

coupling assembly.

1-5. INSTALLATION INSTRUCTIONS
A. FOUNDATION PLATE (IF SUPPLIED) %%
1. Placefoundation plate over anchor bolts and allow to rest DISCHARGE HEAD —._ ‘
on foundation. R + T
2. Place shims (wedges) under foundation plate to raise Foup'iiﬁ'ol\ B f“H‘r\E - FOUNDATION
plate to alow for grouting (see Section 1, E-5). orout . \BEE ‘ hiﬁ ‘ \
3. Attach hex nutsto anchor bolts and turn until snug ‘
against foundation plate to protect the anchor bolt : ‘ :
threads. | 7
. /
N 5 ,/'
4. Thefoundation plate serves as a good surface for the ) /

B. PUMP BOWL

elevators and clamps to rest upon and as protection for P 4 ANCHORBOLT

the foundation. See lllustration 1.1 coLumn PP —

Place the two beams on the foundation plate or
foundation opening. ILLUSTRATION 1.1

Secure the proper clamp to the upper end of the bowl beneath a convenient shoulder. If only one dling is used, attach
the dling to the clamps far enough out on the earsto allow for easy removal after setting the unit down on the beams.

Hoist the bowl to avertical position using the derrick. If the bowl is equipped with a strainer, do not drag the strainer
across the floor.




1. INSTALLATION

4, If thereis any auxiliary piping to the bowl bearing or the thermo-wells, make certain the bowl portion of the piping is
attached to the bowl at thistime.

5. Center the bowl over installation opening then carefully lower until the clamp ears are resting squarely on the beams.
Remove the dling.

6. Cleanthefollowing items. shaft threads, discharge threads, flange face (if applicable), threads and face of ail tubing

(if applicable). Apply anti-seize compound to the shaft threads and screw the coupling on half way. Place arag over
the coupling to prevent entrance of foreign matter during the next step in assembly.

C. COLUMN OPEN LINESHAFT

Refer to the installation plan or the overall dimension sheet of the submittal to determine correct sequence for
installation of column lengths.

1. Secure pipe clamp immediately beneath column coupling. If — COUPLING
column is flanged, insert bolts and secure clamp below '
bottom of flange. Clamp should keep boltsin position. See
Ilustration 1.2.
2. Slide the lineshaft into bottom of column pipe and allow it to S /( A
extend approximately 15" below the bottom end of the pipe.  cLamp
Make certain the sleeve area of the lineshaft (if applicable) is
toward the top of the pipe. Tie aseries of haf hitches to the \
column pipe and lineshaft with 3/4" rope. (Tietheropetoa TE'SES&E,D/’
chain pipe vise on the lineshaft, if needed.) Attachthedling aa Vo FLANGED ~~
to the clamp ears as described under Section B, Step 3.

ILLUSTRATION 1.2
3. Hoist column and lineshaft to a

vertical position with the derrick.
Do not drag shaft across the floor.
Before centering column over
bowl, tap the side of column to
remove any loose matter.

SPIDER

SHAFT SLEEVE

4. Position the column and lineshaft
(IF APPLICABLE) !

over the bowl. Align the lineshaft
and remove the rag from the
bowlshaft coupling. Apply anti-
seize compound to shaft threads.
Lower until the lineshaft contacts
coupling. Remove the rope. Hold
coupling and turn the lineshaft (left
hand threads) until the shaft ends / i

butt up. Place one pipe wrench on / /
the coupling and one on the N SHAFT ‘
lineshaft. Tighten securely. FG. 1 FG. 2
Remove the wrench marks from the
shaft and coupling with aflat file
and emery cloth.

COLUMN FLANGE

.

COUPLING

ILLUSTRATION 1.3

5. a If bowl to column connection is threaded, apply anti-seize compound to the pipe threads. Attach chain tongsto
bow! and to column for support. Lower the column pipe, and at the same time, turn the pipe until it seats against
the mating shoulder on the bowl. Tighten pipe into bowl securely.

b. If bowl to column connection is flanged, spread athin, even film of gasket compound on the bow! discharge
flange. Lower pipe and align holes in the bowl flange with the holes in the column flange. Seat the column flange
against bowl flange. Install and tighten hex nuts evenly.

6. Hoist assembly enough to remove the clamp on the bowl assembly.
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10.

11.

1

If thereis any auxiliary piping to bowl bearing or thermo-well being used, the portion that attaches to the column
section should now beinstalled. Also, if the bowl and column are coated with any special coating, any required touch
up should be done before lowering unit.

Slide beamsin close to column. Lower the assembly and rest the clamp ears on the beams. Remove the sling.

If there is more than one section of column, alineshaft centering spider isrequired. Slip the spider over the lineshaft.
Seat the centering spider into the column coupling or column flange until it butts against the column pipe or column
flange. Seelllustration 1.3.

Clean all lineshaft threads and faces thoroughly. Apply anti-seize compound to threads and screw the coupling on
half of itslength. Cover the coupling with arag to prevent foreign matter from dropping into the entrance.

If there is more than one section of column, repeat Section C, steps 1 through 10, for each additional section until all
of the column is assembled. Clean the threads/flange face of the column pipe and the lineshaft projection thoroughly.
Do not attach the shaft coupling to the top piece of shaft.

COLUMN ENCLOSED LINESHAFT

Secure pipe clamp immediately beneath column coupling. If column isflanged, insert bolts and secure clamp below
bottom of flange. Clamp should keep bolts in position.

Slide the correct tubing section with shaft into the column pipe. Allow the tubing to extend six inches below the
bottom end of the pipe. Allow the shafting to extend about six inches beyond the bottom end of the oil tube assembly.
With the 3/4 inch rope, tie a series of half hitches to the pipe, to the tubing and then to the shaft. A chain pipe vise
may be used on the shaft, if needed. Attach the sling to the clamp. Leave room for removal of the sling while the
clamps are resting on the beams in the following steps.

Hoist column to the vertical position with the rope and derrick. Do not drag the shaft across the floor. Before
centering column over bowl, tap side of column to remove any |oose matter.

Position the column and lineshaft over the bowl. Align the lineshaft and remove the rag from the bowlshaft coupling.
Lightly oil the threads. Lower until the lineshaft contacts coupling, then remove the rope. Hold coupling and turn the
lineshaft (left hand threads) until the shaft ends butt up. Place one pipe wrench on the coupling and one on the
lineshaft. Tighten securely. Remove the wrench marks from the shaft and coupling with aflat file and emery cloth.

Lower assembly until tubing contacts the lineshaft bearing, then remove the rope. Apply asmall amount of anti-seize
compound to the upper bearing threads. Make certain not to get any anti-seize compound on the faces of the oil tubes.
Place one pipe wrench on the stickup tube of the bowl assembly and one wrench on the oil tube assembly in the
column pipe. Align vertically and tighten. If the oil tubing is coated with any special coating, any touch-up required
resulting from using the pipe wrench should be done now.

a. If the bowl to column connection isthreaded, apply anti-seize compound to the pipe threads. Attach chain tongs
to bow! and to column for support. Lower the column pipe, and at the same time, turn the pipe until it seats
against the mating shoulder on the bowl. Tighten pipe into bow! securely.

b. 1f bowl to column connection is flanged, spread a thin, even film of gasket compound on the bow! discharge
flange. Lower pipe and align holes in the bowl flange with the holes in the column flange. Seat the column
flange against bowl! flange. Install and tighten hex nuts evenly.

Hoist assembly enough to remove the clamp on the bowl assembly.

If thereis any auxiliary piping to bowl bearing or thermo-well being used, the portion that attaches to the column

section should now beinstalled. If the bowl and column are coated with any special coating, any required touch up

should be done before lowering unit.

Slide beamsin close to the column. Lower the assembly and rest the clamp ears on the beams. Remove the sling.
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10.

11

12.

13.

After the column has been lowered and is resting on the setting beams, pour at least 4 ounces of SAE 10 ail into the oil
tubing. Apply joint compound to the leading threads of the lineshaft bearing. Oil bearing bore lightly, slide over the
shaft and thread into the oil tubing for half of itslength. It should not be necessary to exert any side pressure on the
shaft to start the bearing. The need for such pressure indicates misalignment, a bent shaft, or abent il tube in this or
the preceding sections and must be corrected before proceeding.

a. Ifthecolumnisthreaded and the setting is deep enough to require a rubber centering spider, dip the spider over
the oil tubing and force into the column pipe about an inch or two below the top end. Spacing of the spidersis
generally 20 feet from the bowl and from the head with 40 feet between each spider.

b. If the column isflanged, clean the registersin the flanges. Slide the rubber centering spider over the oil tubing and
into the column.

Clean all lineshaft threads and faces thoroughly. Lightly oil threads and screw the coupling on half of itslength. Cover
the coupling with arag to prevent foreign matter from entering.

If there is more than one section of column, repeat Section D, steps 1 through 12, for each additional section until all of
the column is assembled. Note that the top end of the top piece of oil tubing, the stretch tube, is chamfered and filed
smooth on the 0.d. and has extralong threads for the tension assembly.

PUMP HEAD

Wipe athin layer of anti-seize compound on the top column threads or if connection is flanged, on the top flange face.
Remove the shaft sealing assembly from the discharge head or motor stand. Clean all machined faces of the discharge
head/motor stand thoroughly. Attach a sling to the discharge head/motor stand, hoist and center over the column.
Lower the discharge head/motor stand being careful not to damage the top section of shafting known as the head shaft
or the stretch tube (if applicable).

a. If head to column connection is flanged, align the holes of the discharge head/motor stand with the holes of the
column pipe flange, then lower until head is resting squarely on flange. Install bolts and tighten.

b. If head to column connection is threaded, set the discharge head on the top section of threaded column pipe.
Screw the discharge head onto the column pipe.

If there is an underground outlet, place the head as close as possible to the final position in relation to the outlet.

Hoist head dlightly. Remove the clamp from the top piece of column. Remove setting beams and clean surface of the
foundation itself. If thereisan auxiliary lineto the bowl bearing or thermo-well, the portion immediately below and
attaching to the head should now be installed. Properly place discharge outlet and align mounting holes with anchor
bolts and lower until head is resting squarely on the foundation.

a. If head isresting on foundation plate, align mounting holes of the head with tapped holes in the foundation plate.
Install and tighten cap screws.

b. Mix asufficient quantity of rather dry non-shrink grout. Force as much grout under the foundation plate as
possible. If grout holes are provided, grout can be pressure-fed through the grout holes until all cavities are filled.

c. Asthehead isresting on the foundation, drive wedges under head until proper elevation is achieved and continue
working with wedges until head is within .005 inches of the Total Indicated Run-Out with respect to top or head
shaft. Install and tighten hex nuts to anchor bolts. Grout under the outer perimeter of the head and cover the
wedges with the grout.

d. If amotor stand isused, asin an underground discharge application, it should first be determined that the outlet in
the column aligns with the discharge piping so that no strain will be placed on the pump. Do not make this
correction at this time, however.

e. Step 5d should be followed if there is a suction connection to the header. It isrecommended that a flexible joint of
some description be used between the suction flange and header to compensate for any slight misalignment. If no
flexible joint is used, the header flange must be perfectly aligned so that no misalignment is transferred to the

pump.
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F.

PACKING GLAND OR MECHANICAL SEAL

1. Packing Gland Open Lineshaft

a.

C.

d.

Remove the packing gland, packing rings and lantern ring from the gland assembly. Clean the packing box
thoroughly.

Slide the packing box over the head shaft. Properly align mounting holes so that the grease ports of the packing
gland are directed toward the access windows of the discharge head or motor stand. Seat the packing gland
against the discharge head/motor stand then install and tighten cap screws. It should not be necessary to exert any
side pressure on the shaft in order to seat the packing box properly.

Reseat packing. See Section 7.4 for details.

Slip rubber dlinger over shaft and position just above the packing gland.

2. Mechanical Seal Open Lineshaft

a. Inspect the seal assembly to be sure o-rings are included on the seal housing cover and the shaft sleeve. On the
lock ring, be sure the lower set screws are tight and upper set screws are loose. See lllustration 1.4.

b. Lubricate shaft deeve o-ring with light grease. Slide complete assembly over headshaft. Seat and bolt down the
assembly against the seal housing. Insure that the seal housing cover o-ring isin the o-ring groove.

c. Tosetsed, first set impeller lateral, then tighten top set of set screws of the lock ring. Remove paper spacers and
keep for future use.

LOCK RING _ UPPER
3. Oil Lube Enclosed Lineshaft —~ SETSCREWS

a.  Screw theoil tube lock nut onto the extension tube if
lock nut isincluded with unit.

b. Placethe gasket around the tube tension nut seat of the LOWER
discharge head/motor stand. Screw the tube tension nut SET SCREWS
onto the extension tube until it seats against the gasket.

Tighten the tube tension nut one-quarter turn for close SEAL HOUSING
coupled applications. Tighten the tube tension nut

enough to take up 3/16" per every hundred feet in deep

well application.

c. Insert ashort piece of shafting or aboard through the
discharge opening of the discharge head. Placeit
against the tube lock nut and tighten the lock nut against ILLUSTRATION 1.4
the tube tension nut, if lock nut is included with unit.

d. Seat two rings of packing into the tube tension nut and around the extension tube. Screw on the packing follower
and tighten securely against the packing rings. Position the dust cover on the tube tension nut and align the holes
of the dust cover with the tapped holes in the discharge head/motor stand. Install and tighten cap screws.

4. Water Flushed Enclosed L ineshaft

a. Screw the enclosing tube lock nut onto the extension tube if lock nut isincluded with unit.

b. Placethe gasket around the tube tension nut seat of the discharge head/motor stand. Screw the tube tension nut
onto the extension tube until it seats against the gasket. Tighten the tube tension nut one-quarter turn for close
coupled applications. Tighten the tube tension nut enough to take up 3/16" per every hundred feet in adeep well
application.

c. Insert ashort piece of shafting or a board through the discharge opening of the discharge head. Place it against the
tube lock nut and tighten the lock nut against the tube tension nut, if lock nut isincluded with unit.
d. Seat two rings of packing into the tube tension nut and around the extension tube. Screw on the packing follower

and tighten securely against the packing rings.
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a.

Position the water flushed packing box on the tube tension nut and align the holes with the tapped holes on the
discharge head/motor stand. Install and tighten cap screws.

Reseat packing. See Section 7.4 for details. There will be three rings of packing and no lantern ring.

Slip rubber slinger over shaft and position just above the packing gland.

G. VERTICAL MOTORS

1. Hollow Shaft Motor

a.

k.

Clean threads and face of head shaft projecting above packing gland thoroughly. Apply anti-seize compound to
threads. Thread coupling on shaft for half of itslength. Stuff arag into open end of the shaft coupling.

Remove the top cover from the motor. Unbolt the coupling (clutch or drive block) from the motor and remove the
coupling.

Run afine flat file over the motor mounting surface of the head to remove any nicks or burrs. Thoroughly clean
face and register with solvent. Wipe athin layer of light oil over the surface. Thiswill help prevent rust and will
also facilitate dight driver shifting during coupling alignment.

Attach the erector sling to the motor lifting lugs. Hoist motor sufficiently to allow easy accessto mounting flange.
Remove nicks and burrs on the mounting flange with afine flat file and thoroughly clean with solvent.

If thereis sufficient head room to install the motor shaft after placing the motor on the head, prepare the shaft as
described in Step g below. Lower the motor shaft through the motor with the keyway end up. Install the head
nut and thread it on 4 or 5 threads, then allow the shaft to suspend inside the motor.

Hoist motor sufficiently to clear the stand and swing it over until motor is resting on mounting ring. Properly place
conduit box, align mounting holes and install, but do not tighten cap screws.

L ubricate motor per the instructions in the motor O& M manual. Also refer to data on motor nameplate for
additional information.

Clean the head shaft thoroughly and dress the threads and keyway with a 3-cornered file if necessary. Lift the
motor shaft and carefully lower it through the quill or hollow shaft (end with keyway goes toward the top) and
allow shaft to contact head coupling. Remove the rag in the coupling. Screw the motor shaft into the motor
coupling on the head shaft and tighten.

Make temporary electrical connection to motor, bump starter to determine correct rotation (counter clockwise as
viewed from above). Install and tighten cap screws to the motor and discharge head/motor stand. If power is not
available, DO NOT make final drive shaft connections (Stepsi,j & K) until power is available and correct rotation
is determined.

Place the gib key on the drive plate over the hollow shaft against the drive shaft. Turn the rotor observing the
clearance between key and shaft, shift driver until the key touches all around. Tighten the cap screws.

Slide clutch over drive shaft and seat against drive plate. Install and tighten bolts.

IMPELLER ADJUSTMENT: Turn clutch until keyways in shaft and clutch align; install and seat gib key.

Thread head nut onto shaft until it seats against top of the clutch. Hold to keep the clutch from turning and turn
head nut until impellers clear the bottom by the amount shown in chart on page 16, for the bowl model being used,
allowing therotor to turn freely. Continue to tighten head nut until impellers are elevated a sufficient distance to
accommodate pump hydraulic thrust and associated shaft stretch (see the 6. ENGINEERING section of this
manual for details). Align holesin head nut with tapsin clutch, install and tighten machine screws. Placetop
cover on driver and secure.
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H.

b.

2. Solid Shaft Motor

a. Clean thethreads and face of head shaft. Apply anti-seize compound to threads. Thread coupling on the shaft for
half of itslength. Stuff arag into open end of the shaft coupling.

b. Slide the pump hub of the adjustable motor coupling onto the head shaft and insert the key. Screw the adjuster
nut onto the head shaft.

c. Attach the erector sling to the motor lifting lugs. Hoist motor sufficiently to allow easy access to mounting flange.
Remove nicks and burrs on the mounting flange with afine flat file and thoroughly clean with solvent.

d. Whilethe motor is suspended from the erector sling, slide the motor hub of the adjustable motor coupling onto the
motor shaft. Insert the key into the keyway of the motor hub far enough up the motor shaft to expose the keeper
key seat on the motor shaft. Seat the keeper key onto the motor shaft. Pull the motor hub down over the keeper

key.
e. Bolt the spacer to the motor hub, if applicable.

f.  Hoist motor sufficiently to clear the stand and lower it until the motor isresting on the discharge head. Properly
place conduit box, align mounting holes and install cap screws.

g. Lubricate motor per the instructions in the motor O& M manual. Also refer to data on motor nameplate for
additional information.

h. IMPELLER ADJUSTMENT: Adjust the adjuster nut until the clearance between the spacer/adjuster nut and the
motor hub is equal to the impeller adjustment as stated in the Hydraulic Thrust Technical Data Chart in
Section 6. ENGINEERING. Add additional clearance to the above adjustments to accommodate pump
hydraulic thrust and the associated shaft stretch (see the Shaft Elongation Chart in Section 6. ENGINEERING of
this manual for details).

i. Maketemporary electrical connection to motor, bump starter to determine correct rotation (counter clockwise
when viewed from above). If power isnot available, DO NOT make final drive shaft connections (Sep i) until
power isavailable and correct rotation is determined.

j. Align holes and taps of the motor hub, pump hub, adjuster nut and spacer (if applicable). Install and tighten cap
SCrews.

MISCELLANEOUS ASSEMBLIES

1. LUBRICATOR

Install the ail pot on the discharge head. Install necessary pipe fittings from the oil pot to the oil dripper (sight glass down).
Install copper tubing with provided fittings from oil dripper to tension assembly dust cover. If thereisasolenoid oiler,
install it between oil pot and cil dripper.

2. DISCHARGE PIPING

a. Above and below floor piping should be installed in such a manner as to eliminate the possibility of the discharge
head being strained. Gate valves, check valves and other piping items must not depend upon the pump head for
support.

If aflexible joint such as adresser coupling is used, the tie bolts and lugs used to span the flexible joint should be of
sufficient strength to resist the force created by the discharge pressure at the pump head. None of this force should be
imposed on the head or the foundation bolts. The tension should be taken carefully on these tie bolts so that any
amount of forward movement induced to the head will be counteracted during operation. Thiswill insure that
alignment is maintained throughout the operation.




1. INSTALLATION

3. AIRRELEASE VALVE

Install the air release valve on the pump head or just beyond on the discharge piping. It is suggested that if athrottling
valveis not furnished, a throttling device be used to restrict the discharge of air to insure that a cushion of air is
availablein the discharge head. Placement of the throttling device should be such that the air release valve is between
the discharge head and throttling valve. Note: Exhausting the air from a head too quickly often causes breakage.

4. GAUGESAND MISCELLANEOUS PIPE CONNECTIONS

a.  Connect the pressure gauge to the tap in the discharge and if required, in the suction flange. Position dial faceto
facilitate reading.

b. Make drain pipe connections. Route piping so that it will not interfere with normal maintenance procedures.

c. If packing gland bypass lineisinstalled, use the following chart to determine correct port for connection. The
ports on the housing are marked "U" and "L" asreferred to in chart.

Pressure "L" Port "U" Port
0-100PSI Grease Grease
100-300PS!I Grease Bypass
300-450PSI Bypass Grease

5. ELECTRICAL CONNECTIONS

a.  All connections to the motor such as main leads, space heater leads, winding protection leads, etc., should be
made in accordance with prevailing specifications.

b. Motor wiring can be identified by the following designations:
H - Space Heaters
P - Thermostats
T - main leads (connect per nameplate and voltage required)







2. STORAGE

2-1. CONSIDERATIONS

Short coupled pump assemblies are usually shipped assembled but with the driver separate. Pumps used for well applica-
tions tend to be deep setting pumps. These are shipped unassembled. The unassembled pieces are generally the driver, the
discharge or motor stand, column pipe, tube and shaft assemblies, and the bowl assembly.

2-2. GENERAL HINTS

Asstated in Section 1-1. INSTALLATION of this manual, it is avery good ideato make sure all of the necessary items ordered
are received without damage.

A. After uncrating/unpackaging and checking that all items were received in good order, recrate and package al itemsin
the same manner that they were received. Clearly label each package asto the contents and use in the assembly.

B. If morethan one size and/or model of pump is ordered, take special care not to confuse like items, such as valves,
gauges, bolts, hardware and spare parts.

C. Group parts according to their stage of assembly. Example: bowlsfirst, column and shafting second, discharge third,
and so on. Thiswill save searching for the proper parts and hardware during assembly.

2-3. SHORT COUPLED PUMPS

A. Cover suction and discharge ports to prevent entrance of any foreign materials.
B. Cover al other miscellaneous holes, i.e. pressure relief, prelube and pressure gauge holes, etc.
C. Avoid exposure to weather and elements. Store units indoors or cover with atarp.

D. Useasupport framework so that no side pressure is exerted on the pump when placed in storage.
2-4. MISCELLANEOUSITEMS

The best storage for most parts will cover any openings and keep items from exposure to adverse conditions. Provide level
support for all tubes and shafts so the parts will not fall or be knocked over. Protect any threads from damage.

These things are listed merely as guidelines to proper storage. Storing any item will depend on the application, materials of
construction, and the duration of the storage.
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3. BOWL DISASSEMBLY & ASSEMBLY

3-1. BOWL DISASSEMBLY

1. Remove the bowl assembly from the column assembly.

2. Removethe bell suction from the bowl assembly
(if applicable.)

3. Remove the grease plug from the suction bowl.

4. Remove the cap screws connecting the discharge bowl
to the top bowl and dlide the discharge bow! off of the
pump shaft. DO NOT let the weight of the bowls rest
on the bowl shaft while removing.

5. Remove the cap screws connecting the top bow! to the
suction bow! if single staged or the intermediate bowl
if multiple staged. Slide the top bowl from the bowl
shaft.

6. Slidethefemaleend of acollet knocker (seelllustra-
tion 3.2) toward the impeller collet. Slide the collet
back and forth on the bowl shaft, knocking the
impeller with enough force to jar the impeller loose
from the collar. Remove the collet knocker.

7. Useascrewdriver to spread the collet. Remove the
collet and the impeller from the bow! shaft.

o~ BOWL SHAFT

/— RETAINER PLATE

¥ ,— RETAINING BOLT

/
% \
N\
\
N\
Y LOCK NUTS

- SUCTION BOWL

— BRACKET TO SUIT BOWL
SIZE
(BY CUSTOMER)

8. Repeat Steps 6 through 8 until all impellersare
removed.

ILLUSTRATION 3.1

9. Pull the bowl shaft from the suction bowl.

10. Loosen the set screw on the sandcollar and
dlide off of the bowl shaft.

3-2. BOWL ASSEMBLY

COLLET

Before assembly, check the clearances of the bowl s
bearings and the impeller skirts. Check the bowl shaft '

for excessive wear. Use abowl assembly bracket (see
Illustration 3.1) to maintain bowl alignment and aid in
assembly.

1. Slidethe bowl shaft into the suction bowl.
Align the end of the shaft with the bottom of
the bow! bearing.

T TODRIVE
COLLET
\ INTO POSITION

COLLET
PLUS
010"

Z TO REMOVE COLLET

2. Slide the sand collar on the bow! shaft and
seat it over the bowl bearing. Temporarily
tighten the setscrew.

ILLUSTRATION 3.2

3. The shaft stickup must be set at thistime. Slide the discharge bow! over the bowl! shaft leaving enough space for the
top bowl and the intermediate bowl(s) where applicable. Position the bowl shaft relative to discharge and suction case
to allow for the proper stickup. See lllustration 3.3. The stickup is the distance from the top end of the bowl shaft to
where the column pipe butts up to the bow! assembly. Tighten the sand collar setscrew.

4. Attach retainer plate and retaining bolt through the suction bow! and tighten the locknut (finger tight).

5. Slide the discharge bow! off of the bowlshaft. Be careful not to damage the bowlshaft threads.

6. Slidetheimpeller and the collet on the pump shaft and follow with the collet knocker (male side toward the impeller).

11




3.BOWL DISASSEMBLY & ASSEMBLY

10.

11

Hold the impeller all the way to the bottom of the bowl with one
hand and dlide the collet into the impeller with the collet knocker.

BOWL BEARING

Drive the collet until flush with the impeller. Remove the collet DIAMETER CLEARANCE
knocker. See Illustration 3.4. Shaft Diameter Clearance
Slide the intermediate bowl housing onto the pump shaft. Use 1.000 .007-.010
caution to avoid putting the bow! weight on the bow! shaft. 1.187 .0075-.0105
Bolt the intermediate bowl to the suction bow! with capscrews. 1.500 009-.012
If bowl assembly has more than one stage repeat steps 6 to 7 until the 1.687 .0095-.013
assembly is complete. 1.937 .0105-.014
After al impellers are mounted, install top bowl and discharge case. 2.187 .0115-.015

2.687 .0125-.0165
Remove retainer bolt from the bowl shaft. Check the bow! shaft for
rotation and lateral movement. Lateral should be as stated on page 16.
Fill the bearing cavity in the suction bowl with a non-soluble grease
and insert the pipe plug in the bottom of the suction bowl.

ENOUGH SPACE FOR
SUCTION

N

STICK | — DISCHARGE INTERMEDIATE
upP \CASE BOWLS
)

Y |

(I ] St

P 2z
ILLUSTRATION 3.3
— TWO THIN (.030" WIDE)
/| LINESOF LOCKTITE, RUNNING
/ LONGITUDINALLY ON COLLET

COLLET TOOL /

ILLUSTRATION 3.4
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4. OPERATION

4-1.

4-2.

1.

10.

4-3.

4-4.

PRIOR TO START-UP

WARNING: If unitisequipped with VFD (variable frequency drive) consult the factory for minimum and critical
pump speeds before start-up.

Perform initial servicing on the driver as recommended by the driver manufacturer. Also perform initial servicing on
al auxiliary assembliesif required.

Recheck all fasteners and fittings for tightness.

If the air release ismanual or if air vent is automatic but equipped with a valve, make certain the valve is opened
partially, but not completely.

If thereis acontrol valve on the discharge side of the pump make certain it is partially open. Thiswill prevent
damaging the pump if normal back pressure is not available until the long lineisfilled.

If unit isoil lubricated, fill lubricator with a good grade SAE 10 viscosity rating, low cold pour point mineral oil.
Manually open needle valve and allow about a cup of ail to drain into tubing. Refill [ubricator.

If pump is equipped with grease line to suction case bearing DO NOT add grease on initial start-up. See
preventative chart on page 20 for schedule.

If unit is open lineshaft and equipped with pre-lubrication, turn on the pre-lubrication system and allow it to flow for
2-3 minutes.

If unit is force water [ubricated, turn on and regulate flow from 10 to 15 PS| above hormal discharge pressure.
L ubrication should continue during entire pump operation time. If the suction case bearing is also lubricated by outside
water, pressure heed only be 5to 10 PSI.

Bump starter to insure that the unit has correct rotation.
INITIAL START-UP

Energize starter. After pump has come up to the rated speed and all air has been exhausted, regulate control valve to
achieve desired pressure.

If theair release ismanual, close it off after air is exhausted. If air release is automatic, determine if the air was
exhausted too quickly (which causes the pump to jerk violently when the valve is closed) or too slowly (see automatic
release valve manual for details).

. . . . . SHAFT PER 100FT OF COLUMN TOTAL COLUMN
If il lubricated, regulate lubricator as shown in the following table. SzE  [ERST 2 WEEKSIAFTER 2 WEEKS LENGTH
3/4TO 2-3/16 | 5TO 6 DROPS 3 DROPS ALL
Check all joints for leakage and correct if evident. ABOVE2-316] 10TO12DROPS]  6DROPS 20F7

Make certain the driver is operating satisfactorily as to temperature, bearing temperature, €tc., as prescribed by the
driver manufacturer.

Check for excessive vibration. If thisis evident, shut down unit immediately and refer to Section 8-1.

If unit is equipped with a packing gland, adjust to allow some |leakage past the packing (see Section 7-4.8 and 7-4.9) .

NOTE: Simflo
ROUTINE/NORMAL recommends
that pumps that
Start the pump in accordance with the starting equipment used. are subject to
infrequent usage
Driver lubricants should be checked according to the instructions in the Driver operation manual. be run for at
least 5 minutes
The packing gland should be checked for proper leakage. once a month.
Consult factory
SHUTDOWN/EMERGENCY for additional
information.

Shutdown in accordance with the starting equipment used. Refer to Section 8 Trouble Shooting for further instructions.
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5.FIELD TESTS

5-1. FIELDTESTS

When afield test of the pump’s performance is required, make the following readings: Volume, Total Head and Horsepower
Measurements, Rotating Speed and Liquid Temperature. Compare the results of the field test with the performance curve for
your pump.

All volume, total head and efficiency guarantees are based on a shop test when handling clear, cold, fresh water at atemperature
not exceeding 85° F. and under certain specified suction conditions.

(1) Volume (Capacity) Measurement — Measure the rate of flow from the pump discharge in gallons per minute. The volume
measurement may be made using any one of the following pieces of equipment: A calibrated Venturi meter, athin-plate
calibrated orifice, a calibrated pilot tube, or an accurately measured reservoir.

(2) Total Head Measurement —The total pumping head consists of: distance from the water level in the sump (when pumping)
to the center of the discharge pressure gauge, plus the discharge gauge reading, the friction loss through the column and
head, and the velocity head at the discharge.

NOTE: Convert pressure gauge reading to feet of liquid by multiplying the reading times 2.31 times the Specific Gravity of
Liquid.

(3) Horsepower Measurement — Measure horsepower consumption of the pump by a direct reading of awatt meter and
applying the reading to the following formula.

Hor sepower Formula:

Bhp = (KW Input x Eff ) * 0.746 Where: Bhp = brake horsepower delivered
KW Input =real input power (KW)
Eff, = motor efficiency
Sy = gpecific gravity of liquid

The motor efficiency can be determined from dynamometer tests.
Pump Efficiency Formula:

Pump Eff. = (TDH x GPM x Sg)/(3960x BHP)  Where: TDH = total dynamic head
GPM = gallons per minute

5-2. DOWNTHRUST

Downthrust isthe total thrust load expressed in pounds carried by the thrust bearing in the motor, gear drive or pump head. Itis
the sum of the weight of the rotating elements and the hydraulic downthrust of the bow! unit.

The shaft length is the sum of the setting (column length), the length of the discharge head and the driver (from dimension sheet)
and the length of the bowl assembly (from the pump curve).

Example:

Given a6 stage SR10C bowl assembly, 75 HP, 1770 RPM motor, S600 discharge head, 200" setting, 1 1/2" shaft, 6" column, and
312" total dynamic head.

For K factors, lateral, and shaft weights, see page 19.

For impeller weight, see performance curve for the unit.

(1) 200 (setting) + 6.5' (bowl shaft) + 5' (head shaft) = 211.5' feet of shafting.
(2) 211.5x 6.01 Ibs. (shaft weight per foot) = 1271 Ibs. of shaft.

(3) 312 THD x 4.7 (K factor) = 1466 |bs. hydraulic thrust.

(4) 6 (number of impellers) x 11 Ibs. (weight of one impeller) = 66 Ibs.

Add (2), (3) and (4) and get 2803 Ibs. of total thrust load

The motor data sheet shows a 75 HP motor at 1800 RPM to have a hormal thrust capability of 4800 Ibs., so no additional thrust
load capacity isrequired. NOTE: Coupling weight may be added for deep setting pumps.

14



5. FIELD TESTS

5-3. SHAFT STRETCH

The hydraulic thrust when the pump is operating imposes an axial tensile load on the shaft which causes the shaft and column
pipeto stretch. It is necessary, therefore, to determine the magnitude of the net elongation and whether or not the elongation
exceeds the clearance provided in the pump bowls. If thereisinsufficient clearance, the impeller skirtswill rub on the bowl seal
rings, resulting in excessive wear and power consumption.

From the example above, we have 1466 |bs. of hydraulic thrust. From the shaft elongation chart (page 17), it isfound by
interpolation that the elongation for 1 1/2" shaft at 1466 Ibs. hydraulic thrust is .034" per 100' of shaft—

Elongation for 200" of shaft = (200/100) x .034" = .068"

Column elongation is found by the same method using the column elongation chart (page 17)—
Elongation for 200" of column = (200/100) x .006 = .012"

Shaft elongation minus column elongation equals net elongation—
.068" - .012" = .056"

Check the chart on page 16 under Bowl Data to seeif the standard lateral provided is adequate; if not, extralateral may be
machined if required.

15



6. ENGINEERING

HYDRAULIC THRUST TECHNICAL DATA

Bowl Data

Bowl [Impeller K Impeller
M odel ngght Factor Lateral Adjl?stment
SM4C 0.90 0.85 5/32" 1/16"
SP4AC 0.75 0.88 5/32" 1/16"
SP4S 0.72 1.50 1/64" .020"
SM5C 1.70 2.30 3/16" .075"
SP5C 1.75 2.40 3/16" .075"
SR5C 1.85 2.50 .562" .075"
SS5C 1.95 2.50 .562" .075"
SG6C 2.55 2.20 5/8" 1/8"
SM6C 2.95 1.98 5/8" 1/8"
SP6C 2.75 1.82 1/2" 1/8"
SD7C 4.05 4.20 .562" .075"
SE7C 4.00 4.30 .562" .075"
SG7C 6.28 3.60 3/16" 1/8"
SJ7C 3.35 4.49 3/16" 1/8"
SL7C 2.90 4.29 3/16" 1/8"
SP7C 3.25 4.27 3/16" 1/8"
SF8C 5.40 3.60 5/8" 1/8"
SG8C 5.15 2.90 3/4" 1/8"
SH8C 5.20 3.75 7/16" 1/8"
SJ8S 4,90 4,20 | 11/16" .020"
SL8C 7.25 4.00 7/8" 1/8"
SR8C 6.60 4.20 1" 1/8"
SA10C 9.00 5.50 3/4" 3/8"
SB10C 9.50 10.80 3/4" 3/8"
ScCi10C 9.00 4.00 3/4" 3/8"
sbi10C 8.10 3.70 | 1 1/16" 1/8"
SE10C 9.50 4.00 3/4" 1/8"
SF10C 8.85 4.00 | 1 1/16" 1/8"
SG10S 6.15 7.40 | 11/16" .020"
SH10C 9.00 4.00 3/4" 1/8"
SLaC 8.65 5.70 | 15/16" 1/8"
SI10C 9.00 9.90 | 15/16" 1/8"
SJioc 9.65 4.30 | 13/16" 1/8"
SL10C 9.45 5.00 7/8" 1/8"
SP10S 6.10 8.20 3/4" .020"
SR10C | 10.75 5.45 | 13/16" 1/8"
sUl0C | 10.95 5.10 | 15/16" 1/8"
SV10C | 14.95 8.00 | 1-9/16" 1/8"
SW10C| 12.95 6.20 | 1-3/16" 1/8"
SCi12C | 13.80 5.10 | 13/16" 1/4"
SD12C | 14.45 5.00 | 13/16" 1/4"
SH12C | 15.00 5.80 | 11/16" 1/8"
Sl12C 13.20 6.00 | 15/16" 1/4"
sJiz2c 15.85 6.80 | 11/16" 1/8"

Bowl Data
Bowl [Impeller K Impeller
M?)del WZ?gEt Factor Lateral Adjlfsetn?ent
SK12C | 14.25 6.50 | 15/16" 1/4"
SL12C| 15.15 7.10 | 15/16" 1/8"
SN12S 8.00 11.75 7/8" .020"
SP12C | 16.35 8.90 | 15/16" 1/8"
SR12C | 14.30 8.80 | 15/16" 1/8"
SS12C | 17.00 9.50 | 1-1/16" 3/16"
ST12S 8.35 13.00 | 11/16" .020"
su12C | 15.15 9.00 | 1-1/16" 3/16"
Sv12C| 14.85 12.10 | 15/16" 1/8"
SD14C| 31.00 13.10 | 1-3/16" 1/4"
SG14C | 27.80 14.00 1" 1/4"
SJ14C 31.65 12.20 1" 1/4"
SR14C | 29.00 11.75 1" 1/4"
SU14C | 28.40 11.00 1" 1/4"
SG16S| 24.00 35.75 | 1-3/16" .020"
SK16C | 39.00 27.20 3/4" 1/8"
SP16S 25.00 36.00 7/8" .020"
SR16C | 35.50 28.00 3/4" 1/8"
SK20C | 101.00 | 26.00 | 15/32" 1/8"
SR20C | 69.00 27.20 | 17/32" 1/8"
SK24C | 112.00 | 49.00 2" 1/8"
SR24C | 112.00 | 49.00 | 1-3/8" 1/8"
SR28C | 218.00 | 69.50 | 2-1/16" 1/8"
K factors are at peak efficiency.
Shaft Weights
Weight
Diir::fetter (LBS. Per
Foot)
3/4" 1.50
7/8" 2.05
1" 2.67
1-3/16" 3.77
1-1/4" 4.17
1-7/16" 5.52
1-1/2" 6.01
1-11/16" 7.60
1-15/16" 10.02
2-3/16" 12.78
2-7/16" 15.87
2-11/16" 19.29
2-15/16" 23.06
3-3/16" 27.16
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6. ENGINEERING

SHAFT ELONGATION CHART
(inches per hundred feet of shafting)

HYDRAULIC SHAFT DIAMETER (inches)
THRUST 4 T T | LU2 | LIV | LIoi6 | 2316 | 2716 | 21016

500 047 026 018 012 000 007

600 056 032 022 014 O11 008 006

800 075 042 030 019 015 01t 009

1,000 094 053 037 024 019 014 011 000

1,200 1 063 045 028 022 o017 013 O1L

1,400 131 074 052 033 026 020 015 012 010
1,600 150 084 060 038 030 022 018 o4 02
1,800 169 095 067 042 033 05 020 016 013
2,000 187 105 075 047 037 028 022 018 015
2,400 225 127 090 056 044 03 026 021 018
2,800 262 148 105 1066 052 039 030 0% 020
3,200 169 119 o075 059 045 035 028 03
3,600 190 135 085 067 051 040 032 026
2,000 211 150 094 074 056 044 036 029
2,400 240 164 103 081 062 048 039 032
2,800 253 179 13 089 067 053 043 035
5,200 274 194 12 0% 073 057 046 038
5,600 209 131 107 079 062 050 041
6,000 224 141 EEE) 084 066 053 044
6,500 243 153 120 001 071 058 047
7,000 260 164 129 098 077 062 051
7,500 176 139 105 082 067 055
8,000 188 148 12 088 o71 058
9,000 211 167 1% 098 080 1066
10,000 234 185 140 110 089 073
12,000 281 222 168 12 106 088
14,000 259 1% 154 124 102
16,000 29% 224 176 142 117
18,000 252 198 160 131
20,000 280 220 176 146
22,000 242 195 160
24,000 264 213 15
26,000 286 230 190
28,000 248 204
30,000 266 219

COLUMN ELONGATION CHART
(inches per hundred feet of shafting)

HYDRAULIC NOMINAL COLUMN DIAMETER (inches)

THRUST 3 7 5 3 S o T 2 T
500 o7 005 0% 003
600 008 006 005 004
800 1L 008 006 005
7,000 o3 010 008 006 004
1,200 016 012 009 007 005
1,400 019 014 o011 008 006
1,600 021 016 o 009 007 005
1,800 024 018 o014 1L 008 006
2,000 027 020 o5 o012 009 007
2,400 032 023 019 014 010 008 1006
2,800 037 027 02 016 o2 010 007
3,200 043 031 025 019 014 O1L 008
3,600 048 035 028 021 016 o 009 008
2,000 039 031 023 o017 014 010 008
2,400 043 034 026 019 015 011 009
2,800 047 037 028 021 016 013 010 009
5,200 051 040 030 03 018 014 1L 010
5,600 055 043 033 024 019 o5 o o
6,000 046 035 026 020 016 013 O11
6,500 050 038 028 02 017 014 o012
7,000 054 041 030 024 018 o5 013
7,500 058 044 033 0% 020 016 014
8,000 062 047 035 027 021 o o5
9,000 053 039 030 03 029 017
10,000 059 043 034 026 021 019
12,000 070 052 041 031 025 03
14,000 082 061 048 036 029 026
16,000 094 070 054 042 034 030
18,000 078 061 047 033 034
20,000 087 068 052 042 037
22,000 0% 075 057 046 041
24,000 104 082 063 050 045
26,000 13 083 068 055 049
28,000 095 073 059 052
30,000 102 078 063 056
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7. MAINTENANCE

7-1. GENERAL

1

2.

For normal operation and maintenance of driver, follow the instructions of the driver manufacturer.
If the pump is oil lubricated, check the oil level in the [ubricant reservoir and refill on aregular schedule.

If the unit requires pre-lubrication, make certain this processis started with ample time prior to pump start-up to insure
that all bearings are properly wetted.

Apply grease to the packing box assembly at the rate of 1/4 to 1/2 oz. for each 24 hours of operation. See Section 7-5
PREVENTATIVE MAINTENANCE.

Bowl bearings are self lubricated by the liquid pumped. Lower suction bowl bearing is packed at the factory with no
maintenance required in the field.

The packing box should seldom require adjustment but in the event that the |eakage becomes excessive, see Section 7-4
for details. Remember that over tightening wears out the packing rings prematurely and causes scoring and damage to
the shaft. Always adjust the gland with the unit running.

If ail lubricated bowls are disassembled for any reason, oil seals must be replaced, make certain they are always
installed with their lips pointing down. They are used primarily to keep water out of the enclosing tube rather than to
keep the oil in the tube.

7-2. BEARING REPLACEMENT

1

Alloy bearings, such as bronze, can be readily pressed in with an arbor or screw press. If thisis not available, they can
be driven in very carefully with a block of wood and a hammer. Make certain that bearing projections are maintained.

Graphite and composition bearings do not possess great tensile or compressive strength and cannot be driven in as aloy
bearings can. They must be pressed in with a slow, continuous and even motion attained with an arbor or screw press
with amandrel to fit the bearing properly. The hub bore and the bearing should be lubricated with water to aid the
pressing operation. DO NOT LUBRICATE WITH OIL OR GREASE.

7-3. WEAR RING REPLACEMENT

1

Wear rings can be removed by cutting the cross section with a chisel and prying one end inward until it isloosein the
bore. Toinstall, make a mandrel to fit the wear rings and pressin with an arbor or screw press. In an emergency, the
wear rings can beinstalled by gently and evenly tapping around the top edge with awood block and a hammer or a
rubber hammer.

If impeller skirts are equipped with wear rings, cut the wear ring cross section with a chisel and force off. Heat on the
ring will assist in the removal and installation. To install, make a mandrel to fit the O.D. of the wear rings and press
flush with the bottom of the impeller skirts. If necessary, gently and evenly tap around the top edge with awood block
and a hammer or with arubber hammer.

7-4. PACKING REPLACEMENT

When the packing has been compressed to the point that the gland is about to contact the upper face of the packing box, remove
the gland, add one extra packing ring and readjust. If thisfails to reduce the leakage, remove all of the packing rings and repack
with new rings.

These are the step by step procedures in repacking a packing box in the pump:

1

Clean out the old packing. Thisincludesthe packing below the lantern ring. Often the old packing below the lantern
ring is not replaced when repacking the gland as it should be. Flexible packing hooks are available for removing the
packing.

Check the shaft for nicks and score marks; remove any that are present; then clean carefully. Clean up the bore of the
box. Check the lantern ring to make sure the channels and holes are not plugged up.

If the replacement packing isin the form of a continuous coil or rope, it must be cut into rings before installing.
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7. MAINTENANCE

After cutting on the mark, the first length of packing may be used as atemplate for cutting all the other rings. Begin by
installing the first ring. It is recommended that grease or oil be smeared on at |east the outer diameter of the ring.

4.

With the aid of a split bushing, push the packing to the
bottom of the box. The O.D. of this split bushing should be
approximately .005 inch smaller than the bore of the packing
box to prevent the formation of alip on the packing that is
being seated. Seat this bottom ring hard because it must seal
on the face of the packing box bearing as well as against the
shaft and the bore.

Repeat this operation with each ring making sure to stagger
the gaps formed by the ends of thering at 90 degree
intervals. Seelllustration 7.1

If alantern ring is used, be sureit is properly positioned so it
is centered with the drilling in the packing box.
See lllustration 7.1

Position the packing gland. Tighten it down evenly. The
packing gland must not be cocked within the packing box.
An unsquare packing gland causes uneven compression of
the packing rings and more importantly, damage to the shaft.
Good practiceisto allow at least 1/4 inch from the top of the
top packing ring to the top face of the packing box. This
helps center the gland and minimizes cocking.

See lllustration 7.1

Permit sufficient |eakage to keep the packing box running
cool. Adequate leakage at thistimeis a necessity. Check the
temperature of the leakage as well as the pump housing. If
the pump runs hot and the leakage begins to choke off, stop
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ILLUSTRATION 7.1

the pump and let it to cool down. Steps 4-8 must be repeated when the packing is adjusted.

Allow the pump to run 15 minutes and if leakage rate is more than desirable, tighten the gland nuts 1/8 of aturn. This
packing adjustment is made with the pump running. Before making another adjustment, allow the packing to equalize

against the increased pressure and the |eakage to gradually decrease to a steady rate. PUMP PACKING MUST

ALWAYSLEAK SLIGHTLY.

Note:

1. Chancesarethe packing will run alittle warmer for the first few days until the packing rings have burnished in.

Often the leakage rate will reduce by itself at thistime.

2. Remember that graphite and teflon packings are good for temperatures up to 450° F. So, even if the leakageis

warmer than the fluid being pumped, it doesn’t mean that the packing is being damaged.
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7. MAINTENANCE

7-5. PREVENTIVE MAINTENANCE

Proper preventive maintenance consists of maintaining records of operation hours, operating data, gauge readings and service
performed on the pump. Using thisinformation in conjunction with the suggested preventive maintenance schedul e below will

reduce downtime and prevent costly breakdowns.

PREVENTIVE MAINTENANCE INTERVAL INSPECTION CHART

FREQUENCY OF INSPECTION

COMPONENT

INSPECTION AND MAINTENANCE

Weekly

Driver Motor

Clean ail, dust, dirt, water and chemicals from the
exterior of motor. Make sure motor air intake and
outlets (fan cooled motor) are unobstructed.

Monthly

Driver Motor

Check motor bearing temperature with temperature
indicator ( not your hand). If bearings are running
hot, consult motor manufacturer's instructions.

Packing Gland

Grease with modest amount of packing lubricant.

Every 3 months (2000 operating
hours).

Packing Gland

Inspect packing and replace if necessary.

Headshaft

Check the shaft. Scoring accelerates wear on pack-
ing. Repair or replace shaft if scoring is evident.

Semiannually
(4000 operating hours)

Pump

Check operating vibration of the pump and compare
to vibration check taken during initial inspection.

If vibration has changed, shut down pump and
inspect bowl assembly for damage or clogging.

Pump Foundation

Check foundation for settling. It may cause misalign
-ment of pump and strain on discharge and suction
piping. Correct for any change in foundation.

Pump Performance

Check discharge and suction pressure readings
against initial field test and correct by adjusting
impellersif performance has dropped in excess of
10%.

Annually

Packing Gland Remove bypass piping from packing gland and
check for scaling and deposits that restrict flow.
Replace piping.

Pump Efficiency Measure total dynamic head and flow. Take power

readings. Compare with initial record of pump
efficiency. If efficiency has decreased more than
5%, readjust impellers. If performance does not
improve, replace impeller or wear ring as required.

Suction Case Bearing

Repack suction case bearing if pump is short
coupled or booster can type and supplied with
grease line to suction bearing.

Caution: use non-soluble grease. DO NOT
overgrease, which can push shafting up and alter
impeller setting.
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8. TROUBLE SHOOTING

8-1. TROUBLE SHOOTING

INSUFFICIENT PRESSURE

©CoOoNOOA~AWNE

Speed too slow (check voltage).
Impeller trimmed incorrectly.
Impeller loose.

Impeller plugged.

Wear rings worn.

Entrained air in pump.

Leaking joints or bowl casings.
Wrong rotation.

Incorrect impeller adjustment.

NO LIQUID DELIVERED

CoOoNOOA~AWNE

Pump suction broken (water level below inlet).
Suction valve closed.

Impeller plugged.

Strainer clogged.

Wrong rotation.

Shaft broken or unscrewed.

Impeller loose.

Barrel or discharge not vented.

Driver inoperative.

VIBRATION

1.

2.
3.
4

o

© 0N

10.
11

12.
13.

Motor imbalance (electrical).

Motor bearing is not properly seated or isworn.
Motor drive coupling out of balance or alignment.
Misalignment of pump, casing, discharge head,
column, and/or bowls.

Discharge head misaligned by improper mounting
or pipe strain.

Bent shafting.

Worn pump bearings.

Clogged impeller or foreign material in pump.
Improper impeller adjustment.

Vortex problemsin sump.

Resonance (system frequency at or near pump
speed.)

Cavitation.

Impeller out of balance.

INSUFFICIENT CAPACITY

1

CLox~NoOUA~AWNE

Speed too slow.

Impeller trimmed incorrectly.
Impeller loose.

Impeller or bowl partialy plugged.
Leaking joints.

Strainer or suction pipe clogged.
Suction valve throttled.

Low water level.

Wrong rotation.

Insufficient submergence.
Insufficient N.P.S.H.A.
Incorrect impeller adjustment.
Worn pump.

Pressure higher than design.

EXCESSIVE HORSEPOWER DRAW

SCLVxNOUAWNE

=

11
12.
13.

Speed too high.

Improper impeller adjustment.
Improper impeller trim.

Pump out of alignment.
Coupling out of alignment.
Pumping foreign material.
Lubrication oil too heavy.

Bent shaft.

Over tight bearing or packing.
Specific gravity or viscosity of fluid higher than
design.

Worn pump.

Damaged pump.

Partial freezing of pump liquid.

ABNORMAL NOISE

oukrwdpE

© ~N

Motor noise.

Pump bearing running dry.

Broken column bearing retainers.

Broken shaft or ail tubing.

Impeller dragging on bowl case.

Cavitation, due to insufficient N.P.S.H.A. and/or
submergence.

Foreign material in pump.

Excessive fluid velocity in pipe system.
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8. TROUBLE SHOOTING

8-2.IMPELLERS

TROUBLE SOURCE

PROBABLE CAUSE

REMEDY

Wear on exit vanes and shrouds.

Abrasive action.

Replace impeller if excessive. Consider
coating or upgrading material.

seal ring area.

Pitting on entrance vanes of impellers. |Cavitation. Correct condition or upgrade material
to extend life.

Pitting on impellers and bowl! castings. | Corrosion/Erosion Investigate cost of different materials.
vs. frequency of replacements.

Wear on impeller skirtsand/or bowl [1. Abrasive action or excesswear onimpeller | 1. Install new bearings and wear rings.

skirts due to worn bowl bearings.

Upgrade material if abrasive action.

rare occurrence.)

g b~ w

2. Impellers set too high. 2. Install wear rings and adjust
impellers correctly.
Impeller loose on shaft (extremely 1. Repeated shock load by surgein suctionor | 1. Refitimpellers. If collet mounted,

dischargeline. (Canloosen first or last stage
impellers.)

. Foreign material jamming impeller. (May

break shaft or trip motor over load before
impeller comesto loose).

. Differential expansion due to temperature.
. Partsimproperly machined and/or assembled.
. Torsion loading on submersible pumps.

consider changing to key mounting.

. Remove cause of jamming.

. If collet mounted, consider change
to key mounted. Avoid sudden
thermal shock.

. Correct parts and refit.

. Add keyway to collet mounting.

8-3. BEARINGS

TROUBLE SOURCE

PROBABLE CAUSE

REMEDY

Bearing seized or galling on shaft.

Running without lubrication.

Check lubrication, look for plugged
suction or evidence of flashing.

Bearing failure or bearing seized.

High temperature failure.

Check pump manufacturer for bearing
temperature limits.

Excessive shaft wear under rubber
bearings

Rubber bearings will swell in hydro-carbon,
H.S, & high temperature.

Change bearing material.

Premature bearing wear.

Abrasive action.

Consider conversion to water flushing,
pressure grease or oil lubrication on all
bearings.

Uneven wear on bearings, uniform
wear on shaft.

Pump's non-rotating parts misaligned.

Check mounting and discharge pipe
connection for dirt between column joints.
Correct misalignment, replace bearings
and repair or replace shaft.

Uniform wear on bearings and shaft.

Abrasive action.

Replace parts, consider changing materials
or means of lubrication.

Uniform wear on bearings, uneven
wear on shaft.

1. Shaft run-out caused by bent shafts, shafts

2. Shafts ends not properly faced.

not butted on couplings, dirt or grease
between the shafts.

1. Straighten shaft or replace, clean and
assemble correctly.

2. Reface shaft ends, parallel and
concentric.
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8. TROUBLE SHOOTING

8-4. SHAFT AND COUPLINGS

TROUBLE SOURCE

PROBABLE CAUSE

REMEDY

Bent shaft.

Mishandling in transit or assembly.

Check straightness. Correct to .005"/ft.
total run-out or replace.

Shaft coupling elongated (neck
down).

1. Motor is started while pump running in
reverse.

2. Corrosion.

3. Pipe wrench fatigue on reused couplings.

4. Power being applied to shafts that are not
butted in coupling.

1. Look for faulty check valve. Could
also be momentary power failure or
improper starting timers.

2. Replace couplings.

3. Replace couplings.

4. Check for galling on shaft ends.

Shaft coupling unscrewed

Pump started in reverse rotation.

Shafts may be bent, check shafts and
couplings. Correct rotation.

Broken shaft or coupling.

1. Can be caused by same reasons listed for
coupling elongation.

2. Bearings seized due to lack of Iubrication.

3. Foreign matter locking impellers or galling
wear rings.

4. Metal fatigue due to vibrations.

5. Improper impeller adjustment or continuous
upthrust conditions causing impeller drag.

1. Same asfor coupling elongation.

2. Same as for bearing seizure.

3. Add strainers or screens.

4. Check alignment of the pump
components to eliminate vibration.

5. See Engineering Section for
correction.

8-5.BOWLS

TROUBLE SOURCE

PROBABLE CAUSE

REMEDY

Wear on bowl vanes.

Abrasive action.

Coat bowls, upgrade material or line
with rubber.

8-6. PACKING BOX

TROUBLE SOURCE

PROBABLE CAUSE

REMEDY

Excessive leakage.

1. Improper packing.
2. Incorrect type or defective packing.
3. Worn shaft or sleeve.

1. Repack correctly.

2. Repack with the correct grade for
service.

3. Machine or replace scored parts.

Packing box overheated

1. Improper packing procedure.
2. Packing too tight.

3. Insufficient lubrication.

4. Incorrect type of packing.

1. Repack correctly.

2. Adjust gland.

3. Repack correctly

4. Pack with correct grade for service.

Packing wears prematurely.

1. Improper packing.

2. Insufficient lubrication.
3. Shaft or deeve scored.

4. Incorrect type of packing.
5. Abrasive action

1. Repack correctly.

2. Repack correctly.

3. Machine or replace scored parts

4. Repack with correct grade for
service.

5. Remove source of abrasives.

8-7.INNER COLUMN

TROUBLE SOURCE

PROBABLE CAUSE

REMEDY

Water in inner column.

1. Bypass ports plugged.

2. Badly worn bypass seal or bearings.
3. Tubing joint leaking.

4. Crack or holein tubing.

1. Remove cause.

2. Replace worn parts.

3. Ensure tubing joint faceis clean and
is butted squarely.

4. Replace section affected.
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9. ORDERING PARTS

9-1 ORDERING PARTS

To order parts, please identify the three digit catalog number by matching the parts needed with the drawings (if
provided) in the manual (see chart below for examples). Drawings start after this page. If no drawings areincluded in
the manual, please contact your local Simflo representative for more information.

Catalog # Part Name
001 Head, Discharge
003 Shaft, Motor
101 Shaft, line
201 Bowl, Discharge Housing

We will also need the serial number of the pump which should be located on both the discharge head (#001) and
suction bowl (#204). Please contact your nearest Simflo representative for pricing and availability.
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10. SAFETY PRECAUTIONS

10-1. Safety Precautions

1)

2)
3

4)

5)

When installing or removing the motor or the discharge head, always use the lifting lugs or eye bolts. Lifting
by other means may result in damage to the equipment or injury to personnel.

Refer to the driver operation and maintenance manual for precautions pertaining to it's service and operation.
Disconnect the unit from electrical service before performing any periodic maintenance.

Keep hands and tools out of the access window on the discharge head during operation. This also applies
when the unit isidle, as many pumps are connected to auto-starting equipment and the unit may start

unexpectedly.

If the unit is provided with safety guards, always be sure they are shut and secured before the unit is engaged.

10-2. General Precautions

1)

2)

WARNING: If unitisequipped with VFD (variable frequency drive) consult the factory for minimum
and critical pump speeds before start-up.

If pump is equipped with grease line to suction bowl bearing DO NOT add grease on initial start-up. See
preventative chart on page 20 for schedule.

10-3. Emergency Shutdown Precautions

1)

Emergency shutdown in accordance with the starting equipment used.
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