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Pump data sheet

Test certificate: C 32661

C 32588

C 32637

C 32636

C 32643

C 32638
General arrangement EM 028922
Vertical centrifugal pump EM 186704
Cross section EM 185658

+ part list

Instruction and maintenance for:-
- Pump type QL
- Data sheet instrument SE.IDS.001A/10.02735

- Solenoid valve
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CARATTERISTICHE PRINCIPALI - MAIN SPECIFICATIONS

POMPA - PUMP

Tipo (Type) 32 QL 31
Matricola (Serial No.) __ D 46796 + 46 801
Servizio (Service) IRRIGATION PROCESS & DESIGN DATA

Contrassegno (ltem) Commessa (Order) 10=-02735

DATI DI PROGETTO - DESIGN DATA NQTE
Fluido pompato (Liquid handled) CORRENTE _RIVER WATER
Temperatura esercizio (Operaling temperature). oc | AMBIENT
Viscosita max. (Max viscosily) "
Peso specifico (Specific weight) \ Kg/dm?3
Pressione aspirazione (Suction pressure) "\‘. Kg/em?
Pressione mandata (Discharge pressure) __ . i Kg/cm? ——
Prevalenza man. totale (Total dynsmic head) m. : “30.5
Portata contrattuale (Capacity) ‘ m3/h 5760
NPSH m. 5.3 ;
Velocits (Speed R.P.M.) i giri/1’ 720
Potenza assorbita (Imput HP) e ___hP 719
Potenza motore elettrico (Driver HP) ___ x\;_\ HP -

COMANDO - DRIVER

[
BY CUSTOMER *

TENUTE - MECH. SEAL

. Meccanica (Mech. sle"al)

i ( Llato comando (Driver side)

3
i

4 ) ' ) ( Lato opposto (Opposed side)

A baderne (Gaskq'(f type) ;
T t

- GIUNTO ACCOPPIAMENTO - COUPLING |

{\ RIGID

T

LUBRIFICAZIONE 7 LUBRICATION

Caratteristiche olio (Oil viscosily) °%E a 50 °C

/ Quantitativo primo ri&npimento (Qil filling) I __

CUSCINETTI - BEARINGS

Lato com\‘ando (Driver side)

i i v Lato opposto (Opposed side)

ALLEGAT( - ENCLOSED

Disegno ,‘;ngombfo (Dimensional drawing) ___EM 028922

Dise}gnci?"‘ in sezione (Sectional drawing) EM 185658
Curve lllcaraneris’jica {Performance curve) (326 Mmmﬂmw 3

Elenco parti ricambio (List of spare parts)____

Disegno renu‘V/a meccanica (Mech. seal drawing) _

Bolletting istruzioni {Instruction book) QL
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WORTHINGTON

FOREWORD

Worthington products are the result of more than a
century of progressive study and development. Ad-
vanced design, proper selection of materials, and
precision construction reflect this wide experience.
Worthington products will give trouble-free efficient
operation with minimum maintenance and repair.

This instruction book will familiarize management
and operating personnel with pertinent details and
proper procedures for the installation, operation,
and maintenance of one of these products.

&

Designate below your identification of the equipment
for which this book applies.

UNIT SIZE IDENTIFICATION NO.

{

NOTE

Bowl serial number is stamped on discharge case flange.

STUDY THIS INSTRUCTION BOOK

The descriptions and instructions included in this
book cover the standard design of the equipment and
any common deviations when possible. This book
does not cover all design details and variations nor
does it provide for every possible contingency which
may be encountered. When information cannot be
found in this book, contact the nearest Worthington
District Office.

Do not operate this equipment in excess of its rated

speed, pressure and temperature, nor otherwise than
in accordance with the instructions contained in this
Manual. This equipment (or a prototype) has been
shop tested and found satisfactory for the conditions
for which it was sold, but its operation in excess
of these conditions will subject it to stresses and
strains which it was not designed to withstand.

Failure to heed this warning may result in an acci-
dent causing personal injury.

|
|
|
|
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SECTION 1| -
INTRODUCTION AND GENERAL DESCRIPTION

1-1. INTRODUCTION.

1-2. Worthington Vertical Double Suction Pumps
are designed primarily for installation in sumps
or shallow pits.

1-3. GENERAL DESCRIPTION.

1-4. Basic components of the pump are the driver,
the discharge head, the column pipe, and the pump
clement.

1-5. DRIVER UNIT.

1-6. Driver units are supplied in a variety of types
and sizes to meet a wide range of operating re -
quirements. Hollow shaft, medium thrust, or solid
shaft, normal thrust, electric motors are most
commonly used. Internal combustion engines or
horizontal turbines, coupled by right-angle ga&ar
drives, are occasionally used to drive the pumps.
Hollow shaft motors and right-angle drive units
are installed over the pump top shaft extension.
The top, shaft is coupled to the driver by a key and
adjusting nut at its upper end. Flanged adjustable
couplings are used with solid shaft drivers.

1-7. PUMP HEAD.

1-8. The pump head is a rigid casting or fabricated
steel structure, which supports the pump and driver
on the foundation. On above ground discharge in-
stallations, the pump head provides a discharge
opening and flange which couples to the discharge
piping. Accessory equipment is supplied for oil
lubricated pumps. A steel reservoir mounted on
the pump head holds a supply of lubricant for the
bearings. Proper lubrication is maintained by a
manual valve or electrically operated solenoid valve
and sight feed oil valves. Low pressure clear water
may be usea as a lubricant where the use of oil is
not feasible.

1-3. COLUMN PIPE.

-10. The column pipe extends from the underside
i the pump down to the pump element. An interior
haft tube encloses the shaft, supports the line-
shaft bearings and serves as a conductor for the

1-11. PUMP ELEMENT.

The pump element is designed to operate
erged in the liquid. It consists of a suction
impeller, pump shaft, and casing.

— DISCHARGE
HEAD

COLUMN PIPE

—— PUMP
ELEMENT

Figure I-1. Type QL Pump
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1-13. The suction bell serves as the input port to
the lower half of the impeller. Internal vanes sup-
port the housing of the suction bell bearing. Tubing,
extended down from the discharge head, supplies
lubricant to the bearing.

1-14. The casing is an integral casting of the suc-
tion bell for upper half of impeller, twin volute
to efficiently convert to pressure the velocity added

to liquid by the impeller, and a transition section
to couple the volute to the column. It also contains
the upper suction bell bearing and connector bear-
ing to couple to the shaft enclosing tube.

1-15. Impellers are of the enclosed double suction
centrifugal type keyed to the shaft and axially lo-
cated by corrosion resistant retaining rings.

SECTION 1l
PRE-INSTALLATION

2-1. INSPECTION OF EQUIPMENT.

2-2. All parts should be inspected upon receipt for
damaged or missing components. Any deficiency
should be reported to the local agent of the company
responsible for transporting the equipment.

NOTE

Components, parts and accessory parts are
sometimes placed in shipping containers in
individual packages. Thoroughly inspect all
wrappings and crates for attached parts be-
fore discarding.

2-3. STORAGE.

2-4. The unit is shipped in condition for immediate

installation. If interim storage of the unit is re-
quired, carefully select storage space so that the
unit is not subject to excessive moisture, extreme
weather conditions, corrosive fumes, or other harm-
ful storage conditions. If the duration of storage is
expected to be extensive, the unit should be exam-
ined from time to time and cleaned when re-
quired.

2-5. CLEANING PRIOR TO INSTALLATION.

2-6. Flush the pump thoroughly with clean water
before installing. Remove any rust spots from ma-
chined surfaces with a fine grade of emery cloth.
Clean all threaded surfaces and attaching hardware
of dirt or grease.

SECTION 1l
INSTALLATION

3-1. SHORT COUPLED PUMP,

3-2. If the pump is short enough to be safely
handled by normal carrier equipment and if suf-
ficient head room is available, it will be shipped
completely assembled except for the driver and
lubrication accessories.

3-3. LONG COUPLED PUMP,

If the pump length or other considerations
eclude factory assembly it will be shipped as
parate components: discharge head, required lengths
column and pump element.

s O]
I
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3-5. LOCATION OF EQUIPMENT.

6. Place the pump where it is easily connected

to a2 simple discharge piping arrangement, and is

2

ample head room to allow the use of an overhead
crane or other lifting device with sufficient capa-
city to handle the assembled pump and the pump
driver individually.

3-7. FOUNDATION.

3-8. The foundation may consist of any material
that will afford permanent, rigid support to the full
area of the pump supporting member and will ab-
sorb expected stresses and shocks that may be en-
countered in service.

3-9. Concrete foundations should be level and built on
solid ground. Foundation bolts of the specified size
should be located according to the pump template
drawing. Each bolt should be surrounded by a rigid-
ly held pipe sleeve two to three times the diameter
of the bolt to allow the bolts to align with the holes
in the base plate.
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3-1:0. When the pump unit is mounted directly on
structural steel framing, it should be located di-
rectly over or as near as possible to the main
building members, beams, or walls. The baseplate
should be bolted to the steel supports to avoid dis-
tortion, prevent vibration, and retain proper align-
ment.

3-11. EQUIPMENT REQUIRED FOR INSTALLATION.

3-12. Equipment required for installation includes:

a. Foundation nuts and bolts, when necessary.
b. Leveling apparatus such as, wedges, or shims.
c. Suitable derrick, tripod, or crane with chain
hoist or similar equipment having a hook and swivel.

]
i
3
§
t

Figure 3-1. Short Coupled Pump Installation

WORTHINGTON

3-13. INSTALLATION.

3-14. Before commencing with the installation, it (
is recommended that a qualified electrical contrac-
tor be engaged to arrange connection of electrical
controls and protective devices for the motor and to

make electrical connections to the motor after it is
installed.

CAUTION

Clean all debris and loose materials from
the sump before making the pump installa-
tion.

Figure 3-2. Hollow Shaft Motor Installation
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NOTE

Before proceeding, measure and record axial
movement of pump shaft of complete unit or
pump element. The movement is approxi-
mately one quarter inch.

3-15. SHORT COUPLED PUMP INSTALLATION.

a. Cover the foundation opening with a sheet of
plywood or other material to avoid dropping any-
thing into the pit or sump.

b. Position lifting device with hook and swivel
centered over foundation opening.

c. Attach a sling to pump head lifting hooks.

d. Attach sling to the lifting device hook.

e. Lift pump until lower end is free of ground or
floor (figure 3-1).

f. Remove cover from foundation opening.

g. Slowly lower pump, guiding lower end through
foundation opening.

h. Rotate pump until discharge head faces proper
direction to mate with discharge piping, and pump
mounting holes align with foundation mounting holes.
i. Hand guide pump column pipe as it passes
through foundation opening to make certain that it
meets with no obstruction. Any obstruction the pump
may strike can be felt in this manner.

j. Seat pump on foundation and level, using shims
if necessary to compensate for any foundation ir-
regularities.

k. Remove sling from pump.

3-16. HOLLOW SHAFT MOTORS.

Remove clutch from motor.

Attach sling to motor.

Lift motor and center over pump top shaft.
. Slowly lower motor onto pump head (figure
3-2) making certain that mounting holes in motor
and pump head are aligned.

poop

e. Remove sling from motor and remove hoisting
equipment.

f. Bolt motor to pump head, and bolt pump head
to foundation.

g. Connect discharge piping to pump, being care-
ful to align piping with pump discharge to avoid
placing any stress on pump. Support piping indepen-
dently of pump.

h. Check that top shaft is in center of motor hol-
low shaft (figure 3-3). Shim between pump head and
foundation if necessary to center top shaft and in-
sure that motor rotates in the proper direction by
momentarily starting motor.

i. Install motor clutch on top shaft with key, and
secure clutch to motor shaft.

j. Install adjusting nut on top shaft (figure 3-4)
and lightly tighten until it bears on motor clutch
and slack is removed from shaft. Then continue
to tighten nut until impeller reaches upper stop.
Check axial movement against previously recorded
measurement. Back off adjusting nut to lower im-
peller one half of axial movement. This locates
the impeller centrally in the volute. Proper im-
peller location is necessary for correct balance and
thrust in the pump.

k. Insert and tighten set screw in adjusting nut.

1. Raise shaft centering collar and press firmly
against end of motor hollow shaft. Tighten set screws
holding collar to shaft.

m. Bolt mounting bracket and oiler tank to side
of pump head.

n. Connect manual or solenoid valves, sight feed
oil valves, and lubricator fittings to oiler tank.

o. Connect lubricator fittings to tension bearing.
and suction bell tubing.

3-17. SOLID SHAFT MOTORS.

a. Install the driven half of motor coupling on
pump top shaft.

+

TOP SHAFT

MOTOR
HOLLOW
SHAFT

TOP SHAFT

ADJUSTING
NUT

CLUTCH i

Figure 3-3. Top Shaft Centering

Figure 3-4. Adjusting Nut Installation
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b. Install the driver half of motor coupling on
motor shaft.

c. Attach sling to motor.

d. Lift motor and center over pump shaft.

e. Slowly lower motor onto pump head, making
certain that mounting holes in motor and pump head

are aligned.

f. Using a straight edge, check that two halves of

coupling are aligned.

g. Bolt motor loosely to pump head.

h. For pumps of standard construction insert sev-
eral strips of shim stock approximately .003" thick
between shaftand tension bearing tocenter and steady
the shaft. For pumps with auxiliary stuffing box,
remove packing and gland and insert centering gage
in tension nut plate (figure 3-5).

i. Clamp dial indicator to spacer or driver half
of coupling.

j. Indicate to driver half of coupling.

k. Rotate motor shaft by hand.

1. Tighten motor mounting bolts if shaft alignment
is within 0.001 inch. If shafts are not aligned, re-
position motor and align shafts then tighten mounting
bolts.

m. Remove sling from motor and remove hoisting
equipment.

n. Rotate adjusting nut on pump shaft until space
between coupling halves is ore half of previously
recorded axial ‘movement. Check that motor ro-
tates in proper direction by wmomentarily starting
motor.

o. Tighten socket head cap screw in adjusting
nut. Make certain that screw engages pin hole in
adjusting nut.

p. Securely tighten all coupling bolts.

3-18. LONG COUPLED PUMP INSTALLATION.

-13. Before commencing with the installation, it
is recommended that a qualified electrical contrac-
tor be engaged to arrange connection of electrical

WORTHINGTON

controls and protective devices for the motor and
to make electrical connections to the motor after it
is installed.

-
CAUTION

Clean all debris and loose materials from
the well before making the pump installation.

3-20. ENCLOSED LINESHAFT PUMP INSTALLATION

a. Cover the foundation opening with a sheet of
plywood or other material to avoid dropping any-
thing into well.

b. Position hoisting equipment with hook and swivel
centered over foundation opening.

c. Attach a pipe :zlamp at the upper part of pump
element and lift until it centers over foundation
opening.

d. Lower pump element until clamp rests on foun-
dation.

e. Remove plugs from ends of preassembled line-=
shaft and enclosing tube and pull lineshaft out ap-
proximately 8 inches.

f. Insert the lineshaftand enclosing tube in alength
of column pipe and allow the end with the protruding
lineshaft to extend approximately 1 ft.

g. Using a rope, take two half hitches around line-
shaft, two half hitches around enclosing tube, and
then two half hitches around column pipe (figure
3-2).

h. Clamp column pipe just below coupling.

i. Attach sling to clamp on column pipe and lift
until lower end centers over pump element.

j. Slowly lower column pipe, lineshait, and en-
closing tube until lineshaft can be coupled to pump
shaft. Remove thread protector.

k. Remove rope from lineshaft, place a small a-
mount of oil on lineshaft threads, and turn lineshaft
counterclockwise to couple with pump shait.

CAUTION

Be sure shaft ends are clean before assem-
bling.

1. Remove rope from lineshaft enclosing tube and
column pipe and turn enclosing tube counterclock-
wise to couple to discharge case connector bearing.

m. Lower column pipe and turn clockwise to couple
to pump element.

n. Strap or tape, suction bell bearing lubrication
tubing to column pipe.

o. Lift column pipe and pump element
and remove clamp from pump element.

p. Lower column pipe and pump element until
clamp on column pipe rests on foundation.

q. Install a column pipe spacer in column pipe,
and check that stickup dimension from top of spacer
to top of lineshaft is 15-1/2 in.

r. Check that stickup dimension from top of en-
closing tube to top of lineshaft is 9-1/2 in.

slightly
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s. Pour a small amount of oil into the enclosing
tube during installation of each section to assure
adequate lubrication of the lineshaft bearings for
initial startup. See lubrication instructions in Sec-
tion V for correct oil to be used.

t. Install a lineshaft bearing into protruding en-
closing tube. Use non-hardening thread compound
on all lineshaft bearing threads.

u. Place small amount of oil on lineshaft thread;
then install a coupling on protruding end of line-
shaft, making certain that coupling is centered.

NOTE

Install column pipe spiders at 30-foot inter-
vals for 1" shafts and at 50-foot intervals for
1-1/4" shafts.

v. Repeat steps i through u until pump element
is lowered to proper depth in well.

w. If pump discharge is to be located below ground,
install discharge tee at proper location.

X. Connect pump top shaft to lineshaft.

y. Connect top shaft enclosing tube to lineshaft
enclosing tube.

z. Invert pump head, center top column flange
gasket on bottom of pump head, and bolt flanged
top column pipe to bottom of pump head.

NOTE

During assembly of top column pipe flange
to bottom of pump head, check to make sure
gasket is centered and pipe is in alignment
after assembly.

aa. Attach a sling to pump head lifting hooks.

ab, Lift pump head with attached top column pipe,
remove thread protector and lower over top shaft
(figure 3-3).

ac. Rotate top column pipe and pump head clock-
wise to screw top column pipe into column pipe
coupling.

ad. Lift complete pump slightly and then remove
pipe clamp.

ae. Rotate pump until discharge head or under-
ground tee faces proper direction to mate with dis-
charge piping, and until pump mounting holes align
with foundation mounting holes.

af. Seat pump on‘foundation and level, using shims
if necessary, to compensate for any foundation ir-
regularities.

ag. Remove sling from pump.

ah. Insert "O" ring in groove inside the tension nut

plate and lower tension nut plate over top shaft.

ai. Center tension nut plate over top shaft enclos-
ing tube and slowly lower carefully, allowing "O"
ring and tension nut plate to slide down the outside
of the upper shaft enclosing tube.

aj. Bolt tension nut plate to discharge head.

ak. Lower tubing tension bearing over top shaft
and rotate counterclockwise into upper shaft en-
closing tube until hand tight. Then tighten approxi-
mately 1 to 1-1/2 turns per 100 ft. of pump length
to properly tension the enclosing tube.

NOTE

On enclosed lineshaft water lubricated pumps,
additional packing, gland, and gland nuts must
be assembled. (See figure 6-3.)

al. Line up set screw hole in tension bearing with
nearest tapped hole in top of tension nut plate. Then
insert set screw and tighten.

am. Bolt mounting bracket and oiler tank to side
of pump head.

an. Connect manual or solenoid valves, sight feed
oil valves, and lubricator fittings to oiler tank.

ao. Connect lubricator fittings to tension bearing,
and suction bell tubing.

3-21. DRIVER INSTALLATION. Refer to sections
3-16 and 3-17.

3-22. GROUTING.

3-23. Grouting prevents lateral shifting of the pump
discharge head but does not take up foundation ir-
regularities. Grout the pump as follows:

a. Construct a wood form around pump discharge
head to contain grout. .

b. Mix grout by using one part portland cement
and two parts building sand with sufficient water to
form a thin paste.

c. Wet foundation thoroughly with water and pour
grout into the wood form, making certain the mix-
ture flows freely under the pump discharge head.

d. Using a stiff wire, work the grout to release
any air pockets.

e. Cover exposed grout surface with wet burlap to
effect slow drying.

f. After grout has set 48 hours, remove wood
forms and smooth exposed surface. Allow grout to
set a total of 72 hours before starting pump.

SECTION IV
OPERATION

4-1. PRE-STARTING.
4-2. Before starting the pump, check that:

z. The discharge valve is partially open and the
discharge piping is properly connected. )

b. The impellers have been properly adjusted dur-
ing installation and the motor shaft and pump rotate
freely.

6

c. All bolts are tight.
4-3. STARTING.

4-4. Start the pump as follows:
a. Close the starting switch.
b. Observe that the pump starts easily and runs
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without excessive vibration. If there is starting dif-
ficulty or excessive vibration, stop the pump im-
mediately and refer to Section V to determine the
probable cause.

c. Slowly open the discharge valve until the dis-
charge pressure reaches the desired value or the
valve is fully open.

4.5. FINAL ADJUSTMENT.

4-6. After the pump has run long enough to tighten

WORTHINGTON

any slack left in the lineshaft couplings and clear
the pumped liquid of abrasives, the impellers po-
sition should be checked and readjusted to place
it at center of axial movement.

4-7. STOPPING.

4-8. Close the discharge valve slowly then shut off
the motor. This will prevent surges in the system
and avoid liquid backflow through the pump.

SECTION V
MAINTENANCE

5-1. PREVENTIVE MAINTENANCE.

5-2. INSPECTION.

5-3. Vertical double suction pumps are designed
for long trouble-free service with a minimum amount
of attention. Periodically inspect the oiler for pro-
per functioning and oil supply, and the pumps for
loose bolts, excessive vibration, dirt and corrosion.

5-4. CLEANING.

5-5. Remove rust or corrosion with a fine wire
brush and rags. If necessary, clean all parts, ex-
cept electrical contacts, by moistening the cloth or
brush with a suitable solvent.

5-8. LUBRICATION. The enclosed lineshaft pumps
normally have oil lubricated pump and lineshaft
bearings. Lubricant for these bearings is contained
in the lubricating oil tank and fed into the adjuster
bearing. Keep the lubricating oil tank filled with a
good quality light turbine oil of about 150 SSU at
the pumped liquid temperature. A heavier oil may
not flow properly through the bearings. Set the oilers
to feed 4 to 6 drops per minute into the shaft tube

and 3 to 4 drops per minute to the suction bell
bearing.

5-7. CORRECTIVE MAINTENANCE.

5-8. TROUBLESHOOTING.
5-9. PUMP DOES NOT START. Failure of the pump
to start may be caused by:

a. Low voltage supplied to the pump motor.
b. Electrical circuit open or not completed.
c. Defective motor.

d. Pump forced into a crooked hole or against an
obstruction in the hole or sump. »
e. Impeller binding against pump case because of

maladjustment or bearing wear.

5-10. PUMP DOES NOT DELIVER LIQUID. Failure
of the pump to deliver liquid may be caused by:

a. Low pump speed caused by low line voltage or
frequency.

b. Incorrect direction of rotation.

c. Total pumping head may exceed pump design
head.

5-11. INSUFFICIENT CAPACITY. The capacity may
not be sufficient because:

a. Low pump speed caused by low line voltage
or frequency.

b. Total pumping head may exceed pump design
head.

c¢. Liquid lines or pump strainer may be partially
clogged.

d. Loose impeller.

e. Air or vapor entering the suction head.

f. Liquid level in well or sump too low.

5-12. PUMP LOSES PRIME AFTER STARTING.
The pump may lose its prime after starting if the
liquid level falls below the pump suction. This may
occur when the quantity of liquid supplied for pump-
ing is less than the capacity of the pump.

5-13. PUMP OVERLOADS MOTOR. The pump may
overload the motor because:

a. Motor speed too high because of high line volt-
age or frequency.

b. Operation at point on curve other than design.

c. Liquid pumped is not of the specific gravity for
which the pump was designed.

d. Low line voltage or defective motor.

e. Impeller rubbing on top or bottom.

5-14. PUMP VIBRATES. Pump vibration may be
caused by:

a. Worn bearings.

b. Misaligned or bent lineshaft.

c. Loose mounting bolts or foundation not rigid.

d. Impeller corroded or partially clogged causing
unbalance.

e. Air or vapor entering suction head.

f. Stress due to piping misalignment.

5-15. CORROSION. Corrosion may be caused by
impurities in the water, or by the type of liquid
pumped. Corrosion can be minimized by using stain-
less steel, bronze or monel metal parts which can
be furnished to suit special needs.
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5-16. ENCLOSED LINESHAFT PUMPS. Repair of
enclosed lineshaft pumps consists of removal of the
pump and disassembly to the point necessary for
replacement of defective parts. Hoisting equipment,
such as that described for installation, is required
to pull the pump from the well. Remove and disas-
semble the pump as follows:

a. Remove electrical power from motor and dis-
connect and tag electrical leads at the motor. This
should be done by a qualified electrician.

b. Remove the cover from the top of motor and
remove adjusting nut lock screw (2, figure 6-2) and
adjusting nut (1, figure 6-2) from upper end of top
shaft.

c¢. Remove motor clutch.

d. Remove bolts (457) that secure motor to dis-
charge head (7).

e. Attach a sling to motor lifting eves and lift the
motor vertically until it clears the top shaft.

f. Provide a suitable support and lower motor on
it.

NOTE

Be sure toprovide a clean area with sufficient
room to lay parts out in the order in which
they are removed.

g. Disconnect oil line from shaft tube tension nut

(63).
NOTE

On enclosed lineshaft water lubricated pumps,
(figure 6-3) additional packing, and packing
gland must be removed before removing tubing
tension nut.

h. Remove set screw holding tubing tension nut to
tension nut plate (17E) and remove tubing tension nut
by turning it clockwise.

i. Remove tension nut plate by removing the secur-
ing bolts (458).

j. _Disconnect discharge piping from pump.

k. Remove bolts that secure pump to foundation.

1. Attach a sling to pump lifting hooks and lift

pump vertically until column pipe is exposed.
m. Clamp column pipe below first coupling and
lower pump until clamp rests on foundation.

n. Disconnect top column pipe from column pipe
coupling by rotating counterclockwise,

o. Lift pump head and top column pipe. Then re-
move top shaft and top enclosing tube.

p. Lift column pipe until next coupling (24) is ex-
posed.

g. Clamp column pipe below coupling and lower
column pipe until clamp rests on foundation.

r. Disconnect column pipe at coupling and lift
column pipe to expose enclosing tube (51) joint.

s. Using a rope, secure enclosing tube to column
pipe.

t. Disconnect enclosing tube at coupling and lift
column pipe with enclosing tube until lineshaft (23)
coupling is exposed.

u. Using the rope,
tube and column pipe.

v. Disconnect lineshaft.

w. Lower column pipe, enclosing tube, and line-
shaft onto a suitable support.

x. Disassemble individual sections of lineshaft and
enclosing tube.

y. Disconnect additional lengths of column pipe,
enclosing tube, and lineshaft by repeating steps k
through s until pump element is reached.

z. Disconnect pump element and position hori-
zontally for disassembly.

aa. Disassemble pump element as described in
paragraph 5-17.

secure lineshaft to enclosing

5-17. PUMP ELEMENT. To dismantle the pump
element, (figure 6-6) remove shaft coupling (31),
remove bolts (407) from lower suction bell and re-
move bell (40). The shaft (32) and impeller (38)
are then withdrawn from the casing (36). Loosen set
screws and remove sand collars (37). Remove locat-
ing rings (408) and push shaft (32) out of impeller.

5-18. BEARING AND WEAR RING CLEARANCES.
All bearings have a nominal total clearance of .008".
A =.002" variation is within acceptable limits for
new or rebuilt pumps. Factory wear ring clear-
ances vary slightly depending on basic diameter.
When repairing pumps it will be satisfactory to
maintain a clearance of .014" to 0.18"for all sizes
covered by this manual.

SECTION VI
LIST OF PARTS

6-1. GENERAL.

6-2. The requirement for a stock of spare parts
will vary with the severity of conditions of service,
the extent of field maintenance anticipated,” and the
number of units installed. A minimum of one spare
of each moving part should be stocked, as well as
a complete set of bearings and seals.

6-3. ORDERING PARTS.

6-4. When ordering spare and replacement parts
the pump serial number, size and type of pumps
must be given. Refer to the nameplate. This infor-
mation is essential in order that the Worthington
Corporation may identify the pump and furnish the
correct repair parts. Give the name and number of
the part as listed in the parts list of the sectional
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drawing applicable to the pump (figures 6-2, 6-3,
6-4and 6-5), and pump element (figure 6-6), the quan-
tity required and where possible, the complete sym-
bols stamped on the old part. Orders for replace-
ment parts should be sent to the nearest Worthington
District Office. '

6-5. RETURNING PARTS.

6-6. All materials returned to the factory must
have a Returned Apparatus (RA) tag (figure 6-1)
attached. Consult the nearest District Office or
Regional Engineering and Service Office for ship-
ping instructions and an RA tag. Unnecessary de-
lays are avoided when parts or equipment are re-
turned to the proper factory using the correct pro-
cedure.

a. Contact your nearest District Office or R.E.& S.
Office, listing the material to be returned and the
reasons for returning it.

b. On receipt of the RA tag., fill in the tag and
post card (attached) as shown below. Make sure you
give the name and parts list number of parts in-
volved and the serial number of the equipment. Give
the method and date of shipment on the post card.

c. Detach the post card and mail it directly to
the factory designated by vour nearest Worthington
District or R.E. & S. Office. This will notify the
Service and Erection Department that such material
is enroute. The card should be at the factory be-
fore the arrival of the material.

d. The RA tag must accompany the material ship-
ped. Enclose it in the shipping container or attachit
to the part being returned. In cases where more than
one part or box is returned print or stencil your
name the name of the part and the RA tag number
on each part or box, attaching the tag to one of the
parts. This will facilitate quick identification.

e. Articles being .returned should be carefully
packed to prevent damage from handling or from
exposure to weather.

/ |
20 143 s40
WORTHINGTON CORPORATION : WORTHINGTON CORPORATION
- RETURNED APPARATUS Tag No. 24709 L5 RETURNED APPARATUS Tog No. 24—,-\
:
¢ R. u.;.ui—_ | ¢ L l_lz_;___._'J_
5 We have shipped material (lsted below) coversd by your order DCR 11957 | § We have shippad matarial (listed bekow) coverad by ym oreer D. ntP_u_._:z_I_
;To Worthington Corporauion, Verucal Pum @R division |ETo Wor.hington Corpora..on, “er.icai Fomp D:-
g 2 Adgresy 4751 Broadwa env | g Addrass 4751 Broadway, Jenver i
2 Dats of Shipm — Prepaid Via Express __ = PP Freght _ | -=‘ Dats of Shi mwd Via Express _ PP Frobght —
; z For Crodit For Repair [ For Meunting As Sample | 5 For Cradit — For Repair __ For Mountieg _ As Samply
4 Werks_Denver VP pmey  Chicago  Avtsorimd by BEC | 2 Works__Denver VPofes __Chicagc  Artercwiby_ ZEC
g * Matarial | - Topshaft, 1-1/4" x 45 1 E Material | - Topsnai:, l-1.4 x4°2
H
3 1y
? 2 Shipped By J. P. Coe Company | ;Slluwh J. P. Soe Comganv
; Address 845 Smith Streec. Chicago, Illinois | Address 845 Sm:th Street, C-..sg0. i...7013
e
THIS TAS TD BE ATTACNED TO ARTICLE BEING RETURNED Do Not Uss As Shipping Tag : THIS CARD TO BE DETACHED AND MAILED

Figure 6-1. Returned Apparatus Tag
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APPENDIX TO STANDARD INSTRUCTION AND MAINTENANCE MANUAL
FOR QL PUMPS

Centering Electric Motors

Page 4 Paragraph 3-17 Solid Shaft Motors

The procedure of centering when mounting electric
motors is not applicable, if actual drivers are made
available at the pump manufacturing works before
shipment.

The procedure outlined in the manual will then be
a one-time internal shop procedure. At the pump
factory the motor will be either centered by its
own centering rim on the motor support or if no
centering edge on motor flange is available center-
ing dowels will be fitted.

This means in the field no special centering proce-
dure is to be followed.

N.B.: A check must nevertheless be made to
detect possible misalignment caused by damage.

Enclosed Lineshaft Pump Installation

Page 5 Paragraph 3-20

Long pumps are being shipped in component
form. Subject paragraph indicates the procedure
of assembling/installing long pumps by method
of fitting section by section, while the pump is
hanging vertically in the pit.

The necessity of following this method, how-
ever, only applies when no hoisting device with
total pump length capability is available.

If, however, a suitable crane can be used , the
pump can be assembled on a horizontal surface.

In the process care must be given to properly
support the equipment. Suitable supports
must be placed under pump bowl and discharge
head. As for the column it is best to place sup-

" ports at every 15 ft. (5 meters) maximum.

After complete assembly (electric motor to be mounted
when pump hanging in pit) the pump can be lifted to a
vertical position and carefully lowered into the pit.

When tilting the pump from a horizontal plane , special
care must be taken to protect the lower suction bell from
being damaged.

When the pump is properly fitted onto the supporting
beams, the electric motor can be mounted .
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REF. NO. NAME OF PART
1 TOP SHAFT ADJUSTING NUT
2 ADJUSTING NUT LOCK SCREW
4 DRIVE COUPLING KEY
5 MOTOR
[ SURFACE DISCHARGE HEAD
11E GASKET
15E PACKING "O'" RING
16* FLANGE GASKET
17E TENSION NUT PLATE
19 TOP SHAFT
21 TOP COLUMN PIPE
22 LINESHAFT COUPLING
23 LINESHAFT
24 COLUMN PIPE COUPLING
28 COLUMN PIPE
46 SOLENOID OIL VALVE
47 SIGHT FEED OIL VALVE
50 LINESHAFT BEARING
51 SHAFT ENCLOSING TUBE
63 _ TUBING TENSION NUT
66 _ SHAFT TUBE STABILIZER
71 SPACER
301 PIPE PLUG
451 OILER TANK W/MTG. BRKT.
452 LUBRICATOR FITTINGS
453 TOP SHAFT ENCLOSING TUBE
457 MOTOR BOLTS AND NUTS
458 PLATE BOLT
461 TOP COLUMN BOLT
469 SHAFT CENTERING COLLAR

NOTE: WHEN ORDERING PARTS USE
DRAWING NUMBER RW97903B
WITH REF. NO.

*WHEN ORDERING GASKETS
SPECIFY WHETHER FOR USE
WITH TOP COLUMN OR COL-
UMN PIPE FLANGE.
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Figure 6-2. Enclosed Lineshaft Pump and List of Parts
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REF. NO. NAME OF PART-
T DISCHARGE HEAD (PUMP HEAD)
8 GLAND STUD
9 GLAND
10A FITTING FOR LUBRICATING WATER
11 STUFFING BOX GASKET
15 PACKING
15A PACKING
16 TOP COLUMN PIPE GASKET
17 STUFFING BOX
19 TOP SHAFT
19B MOTOR SHAFT
21 TOP COLUMN PIPE
22A SHAFT COUPLING
23 LINE SHAFT
62B MOTOR BASE
62C MOTOR STAND BOLT
63 SHAFT TUBE TENSION BEARING
70 TOP SHAFT TUBE
203 TOP COLUMN PIPE BOLT
204 STUFFING BOX BOLT
207 MOTOR BOLT
469 SHAFT CENTERING COLLAR

NOTE: WHEN REFERRING TO PART NUMBERS
ALSO MENTION DRAWING NUMBER
RW88897.

Figure 6-3. Enclosed Lineshaft Water Lubricated Pump and List of Parts
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REF. NO. NAME OF PARTS

88 SET SCREW
101 DRIVER HALF COUPLING
102 DRIVEN HALF COUPLING
103 ADJUSTING NUT
104 COUPLING SPACER
107 COUPLING BOLTS & NUTS
107A COUPLING BOLTS & NUTS
112 DRIVER HALF KEY
112A DRIVEN HALF KEY

113 SPLIT RING

62B MOTOR STAND
457 MOTOR BOLTS AND NUTS
NOTE: WHEN ORDERING PARTS USE

DRAWING NUMBER VX7280
WITH REF. NO.
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Figure 6-4. Flanged Adjustable Coupling
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452

REF. NAME OF PART
NO.

11 GASKET

15 PACKING "O'"" RING

16 TOP COLUMN PIPE GASKET

19 TOP SHAFT

22 SHAFT COUPLING

23 LINE SHAFT

46A OILER TANK

46B SOLENOID

47 SIGHT FEED VALVE

50 LINE SHAFT

BEARING ENCLOSED

51 SHAFT TUBE

52 DISCHARGE ELBOW

62 MOTOR BASE

63 TENSION BEARING

65A COLUMN PIPE GASKET
452 LUBRICATOR FITTINGS
453 TOP SHAFT TUBE
469 SHAFT CENTERING COLLAR
NOTE: WHEN REFERRING TO
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STYLE ‘A" (STEEL) \
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~: 2)
»?
U H
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f
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STYLE ‘B' (STEEL)

PART NUMBERS ALSO
MENTION DRAWING
NUMBER SL-7220.

65A

STYLE 'C' (CAST IRON)

Figure 6-5. Below Ground Discharge Enclosed Lineshaft Pump and List of Parts
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59

YX-9112

REF. NO NAME OF PART

28 COLUMN PIPE

31 PUMP SHAFT COUPLING
32 PUMP SHAFT

36 CASING

31 COLLAR W/SET SCREWS
38 IMPELLER

40 SUCTION BELL

41 * SUCTION BELL BEARING
41A CASING BEARING

51 SHAFT ENCLOSING TUBE
59 SUCTION BELL PLUG

67 CONNECTOR BEARING
402 CASING WEAR RING
402s SUCTION BELL WEAR RING
407 CASING BOLTS
408 LOCATING RING

410 IMPELLER KEY

NOTE: WHEN REFERRING TO PART
NUMBERS ALSO MENTION
DRAWING NUMBER VX-9112,

14
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Figure 6-6. Pump Element and List of Parts
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! ! |
! WORTHINGTON ! 1
! POMPE ! LIST OF COMPONENT PARTS FOR CENTRIFUGAL PUMP !
| ! !
! ! !

ITALIA S.p.a. TYPE: 32 QL 31

! !
! CODEVASF PROJETO FORMOSO A !
! ESTACAO DE BOMBEAMENTO PRINCIPAL !
! BOMBAS PRINCIPALS !
! DE IRRIGACAO !
! !
! !

AR R R R R RN NN NN R R R RN R RN RN RRRRRRRRRRRRY

W.P.I. REF. 10-02735

Sh 1 of 2 !
| e o e e e o e o e o b o e o o o e = S - S ——— — —— o !
! ITEM DESCRIPTION 0 MATERIALS (ASTM) !
17003  FLAT GASKET” 1 2v 1 ASBESTOS

004 FLAT GASKET ! 1 | ASBESTOS

009 KEY 11 ! A276-316

009a KEY 1 6 ! A276-316

010 COUPLING KEY 11 ! A276-316

010a COUPLING KEY 11 ! A276-316

017 O RING v ! 1 | RUBBER

018 O RING ! 4 | RUBBER

019 O RING ! 7 ! RUBBER

020 O RING ! 2 | RUBBER

021 O RING ! 1 ! RUBBER

025 LIP SEAL RING Y ! 2 | RUBBER

026 RETAINING RING !'' 5 1 S.S. 18/8

028 PARALLEL PIN ! 3 | STEEL

028a PARALLEL PIN ! 1 ! STEEL

202 DISCHARGE BOWL ! 1 ! A48 CL 35

202a VOLUTE CASING ! 1 | A48 CL 35

207 SUCTION CASE ! 1 | A48 CL 35

207a SUCTION CASE 1 1 ! A48 CL 35

223 CASING WEAR RING | 9 ! 1 ! B584-C905

223a CASING WEAR RING ! 1 ! B584-C905

224 IMPELLER WEAR RING ! 1 ! B584-C905

224a IMPELLER WEAR RING 11 ! B584-C905

229 IMPELLER ! 1 | B584-C905

231 SHAFT 11 ! A276-316 /

234 BUSHING (2a<o »oroz ! 1! B584-C938

234a BUSHING (su= »nom=z ! 1.1 B584-C938

234b BUSHING{' 5 et _eines) 1 1Y B584-C938

234c BUSHING” 3°s¢ Lo ! 37 1 B584-C938

237 CAP ! 1 ! A48 CL 35

238 HALF COUPLING ! 1 ! A576-1030

238a HALF COUPLING ! 1 ! A576-1030

926 COLUMN 1 I ! Al06GrB/A285GrC

926a COLUMN ! 2 ! Al06GrB/A285GrC

930 SHAFT ENCLOSING TUBE COUPLING ! 3 ! A48 CL 35

931 COLUMN SHAFT 1 2 | A276-316

934 SPLIT LOCATING RING 1 2 | A276-316

934a SPLIT LOCATING RING ! 1 ! A576-1030

935 PROTECTING COLLAR 1 2 ! A273-316

S bem fem Gmm e S S b= fem e B b G Bem See Fom B Foe bem b= G b= Bem Pem G S G G e G e G G b g fem g pm
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1
: WORTHINGTON !
: POMPE ! LIST OF COMPONENT PARTS FOR CENTRIFUGAL PUMP
! ITALIA S.p.a. ! . TYPE: 32 QL 31

!

| Sh. 2 of 2 ! !
| o e e e o o e e o i - o . e o o e e e o T o T e o " !
! ITEM DESCRIPTION Q MATERIALS (ASTM) !

951  WELDED DISCHARGE HEAD 1 Al106GrB/A285GrC

953 STUFFING BOX 1 A48 CL 35

955  BUSHING (%5 o 2o 1or. 1 B584-C938

956  TOP SHAFT 1 A276-316

958  SHAFT COUPLING Lasia 3 A276-316

964 ADJUSTING NUT 1 A576-1030

965 SPLIT COLLAR 3 A276-316
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CUSTOMER

PLANT

SITE INSTALIATION

WORTHINGTON REF .

PUMP TYPE

: CODEVASF

: "A" PROJECT IRRIGATION

: FORMOSO

10/02735

: 32 QL 31

o D¢ SR oo

Visto

PROPRIETA RISERVATA - Senza le sspressa morzzazione defi@ Worthington,
Questo disegno NON pud sssers FProdolio N COMUNICEED a ferzl, In caso d Wasgree-
sione la Worthington si riserva di agire con ogni mexzo conceseo dafla legpe.

INSTRUMENT SPECIFICATION

-1 Worthington

W.P.l. Worthington Pompe italla spa

DESIO
N.
SE.IDS.001A/10.02735
JOB8 DATE REV. Sheet of
10.02735 25.05.1988 0 1 3
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INDEX

m W INSTRUMENT  SPECIFICATION JoB. 40 - 02735

Q.TY

TAG.N.

DESCRIPTION

FUNCTION

SHEET

PRESSURE GAUGE
DIFFERENTIAL PRESSURE GAUGE
PRESS. DIFF. PRESSURE SWITCH
DIAL THERMOMETER

DIAL THERMOM. WITH CONTACTS
TEMPERATURE SWITCH

SIGHT GLASS

FLOW INDICATOR

LEVEL SWITCH - LEVEL GAUGE - LEVEL CONTR.
PRESSURE CONTROL VALVE
FLOW CONTROL VALVE
TEMPERATURE CONTROL VALVE
PNEUMATIC CONTROL VALVE

PRESSURE SAFETY VALVE

SOLENOID VALVE
ORIFICE
SPEED CONTROLLER

[sav2

. L

Rev

o e[| SEIDS.004A/10-02735 Iz
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-4 Me3jente 1D6CINCA @ DrODNOIE UeHE NOSIre SOCIEIA CNe !utelera Y0 | Droon ANt a termum legge

Th$ SD@CIICRINON (S ING DroCErTY Of the Company wmch il
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orthingt N. sE.1ps.001A/40- 02735
m w s COMM »J‘I,oDs FG
10- 02235 |3 S
RdA -fleqg ORD - Order
VALVOLE A SOLENOIDE NOENE
Solenoid valves a

] 1) )

A ) B
A 8 A B cd__bbp
C
ngv B OS
|y | ro 2 VIE 3 VIE AVIF ) .
! Tyoe 2 way u J way L_J 4 way | ]
- o CLAQS"’ICAIIONF AREA C[RIII ICATO
2 23 classihcatron SA FE A R E A l Certilicale
S Aiiﬁiﬁ?iiié—ni ELETTMCA
| 3| roversupon— T 220 vouss 60 1 cc Ll a DA
4 VALVOLA A 2 VIE - 1N MANCANZA ENERGIA ELETTRICA A'NE [ } CHIUUF U
D ?__-ga!_v_uvﬂ - on elrcinc lnllul_e o _ Open L{‘Z’l"__.__ e
5| VALVOLA A 3/4 VIE - SOLENOIDE ENERGIZZATO VIA APERTA CIHILSO SHIATO
374 way vaive - - Solanoid enerqirad Way Open Closed vent !
SOLENOIDF MISERGENIZZATO VIA APERTA crmisn SEIATOY
_ - Solenotd de ene:gized way Open Closed vent
6| SIGLA .
Tag No SV 100.'_ 105 N
T | stavizio
| | Sevce SOLENO’D OILER
FLUIDO
8 Filuid O' L o e
I Y COMrOS T CONNOSIVI

Corrosrve agrnits
10 TEMrrn noem [ c
Ol"‘ral (mmperat

] PnESQ N()nu
1 g - Oprrat pssure MAX
12 w o PESO SFECHICNH COND RIFER
8 © | Sprcihc gravity  Reler condit
— i3 g2 SPECHICA COND ESERC
et 3 c Qravity  Operat condnt
14|l ©¢ MOLECOL ARE
= @ | Molecular ne'th
R < viscosiia .~ "\ 1 T o
15 o Viscosiy
=L FONTATA O | ony R
Normal liow
&P CALCOLO I N R
17 8 F sizng MAX
18 IENUU\ TERFETIA
Trght shut of!
;; FROVA IDNATICA
¥ Myoranhe 1osi
20 CVCALCOLATO | CVSFLEZION - - B - B D
Calcutated CV Selected Cv
—“;_‘ OMENS CONPO| DIMFNS SEDRE
Body size Port size

CONMESSIONT F RATING - T " 0
22 nnnqAr:mnr-nqn; 4/4 NPT

o R LU B b 11

MATFRIALE CORFO T ' T '
_ 3 g E Body matenat . BRASS T
L} MATFIMIALE SEDF )
24 o Sext matmnal A l S'
- 55 MATEIIALE PADEANA - 'v T/
Packing materal
- ?g AZIOMATA DA PROTA T o -
Fuetl cperated
27 MIANIAO MAFUALE
~ - y._vnja.' eepl R R o o _
og| & § | orEn manuaLe T
P8l G} | Fenenoperme . o
29 § $
I Q¢ oo e
30
COSITRITIONE E MODELLO L5
31 Mir & mode! No CLIHATIC - EVSI G
TROMICALIZZAZIONE UMINITA- TEMPERATUNA AMBIENTE ~CNNN °C MAX
Tropscahzation. Hurmsdhity - Ambiant lemperalure .
NOITES RnIF src EMESSA DA
Rel. . hsved by
0 muss'one lm 5-5-88
= — s —
nev DESCRIZIONE - Descrption [COMP AT | a1a - pere | st | 27 [oara- pure
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4 LUFT __|[VAND . ; imm
- AR WATE!
LUFT__|WAS
ﬂ LAIR __ |'EAU ‘ T e e e
A AIRE AQUA
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oL 0.1-20 0.1-20 0.1-20 ‘
EVSI 6 L 0.1-30 0.1-30 0.1-30
W 0.1-20 0.1-20 0.1-20 — 6
£ oL 0.1-20 0.1-20 0.1-20
EVSI10 | L 0.1-30 0.1-30 0.1-30
w 0.1-20 0.1-20 0.1-20
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oBS. - 0 MATERIAL USADO PARA FABRICAGAO DA
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