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FOREWORD

Worthington products are the result of wore then & cenlury sf progressive study end

development. Advanced design, proper selection of ;
reflect this wide experience, Worthington pro duets will give trouble-free efficient operation

with minimumm mainienanece and repair.

[his imstruction book will familiarize management and operating )
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details and proper procedures for the install ation, operatior

these produsts.

Designate below vour identification of

Unit Size : identification Mo,

WARNING

Do not operate this equipment in excess af its rated capacity, speed, pressure and temperature, nor
otherwise than in cccordance with the instructions centained in this manual. This equipment (or a proto-
type) has heen shop tested and found satisfactory for the conditions for which it was sold, but its opera-
Hior in excess of these conditions will subiect it to stresses and strains which if was not designed to with-

stand.

Failure to heed this warning may result in an accident causing personal injury.

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 he encountered. When information cannot be
found in this book, contact the nearest Worthington Sales Office.
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INTROBUCTION AND GENERA

INTRODUCTION

The Weorthington type UNB pumps
tesigned for low pres-
¢
£

are hasicaily
stive botler feed service and arve
adaptable 1o other services regquiring
pwo-stage cenirifugal pumps.

¢
-
T

standard fitted pumps with cast iron
casings and bronze impellers and trim
are sultable for general serv
fow temperature baoiler fes i
: For temperaiures over
4 tttings and water.

cooled stufing boxes are usaed.

4,

uyr o

Blastic seal rings are used on hoth
the wearing rings and the center da-
phragm. The prime purpose of the
zeal rings is Lo prevent inlerstage
leakage and wesr al the fitted joints
in the casing. They are guarvded to
prevent their heing disturbed during
assamnbly of the casing upper hall to
the tower hall.

All UNB pumps are provided with
necessary venis, drain connections,
pin and buffer couplings, and hase-
plates for either motor or turhine
drive.

CASING

The volute type casing is horizontally
split with the suction and discharge
nozzles cast integral with the lower
casing half to provide easy access for
inspection or repair of the rotor. The
interstage liguid passage is an in-
tegral parl of the casing.

IMPELLERS AND CASING RINGS

The impellers ave of the single-suc-
tion closed type. They are arranged
hack-to-back to produce hydranlic
balance at all ecapacities.

The TINB pumps are provided with
elastic sealed casing rings as stan-
dard construction. These rings are
carefully fitted to the casing to elim-
inate leakage at the ving joint. Ring
rotation is prevented by a flange in
the lower hall of the ring.

Allernate ring construction with rings
mounted on the impelier as well as
in the casing can be furnished upon
request.

-

o

Fig. 1—Type UNB Pump with Steam Turbine Drive —Sedtional

hrawing und Porie List on page 19

. UPPER
o ——CASING
ELASTIC — HALF
SEAL RING
h 1
CASING RING IMPELLER

ELASTIC -~ |
SEAL RING

LOWER
| ————CASING
; HALF
SK-16301%9
Fig. 2—--Casing Ring Arrangement

SHAFY AND SHAFT SLEEVES

The pump shaft is carefully designed
and machined to insure rigid sup-
port for the impellers. The shaft is
protected at the stufling box with re-
maovable sleeves keved to the shaft
ané held in axial position with shaft
sleeve nuts. The shaft nuts. in turn,
are locked to the shaft with a nylon
ring. The sleeves are recessed and
fitted with “O” rings to prevent leak-
age along the shaft. A groove is ma-
chined into each shaft sleeve o per-
mit the use of a pulling device when
removal becomes necessary.

STUFFING BOXES

The stuffing box seals the pump
against leakagze along the shaft at the

REF. | NO.OF

NO. PCs. NAME OF PART
1 i CASING

3 2 CASING RING

4 1 {MPELLER

12 2 IMPELLER RING

27 1 ELASTIC SEAL RING

SK-163010
Fig. 3-—Alternate Ring Arrangement

point where it passes through the cas-
ing. It should be packed with rings of
braided, graphited asbeslos packing
and a split seal cage. A bronze split
packing gland is provided. The stufi-
ing box is not packed when the pump
is shipped.

The suction-end stuffing hox is pro-
vided with a seal cage and a connee-
tion for water sealing, the seal cage
being used for cold water service
only when the suction pressure is less
than 15 psi. I the pump handles
clean. cold water, the sealing water
may be taken from the pump dis-
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water Hno.

Independent sealing is used when the
liguid pumped cannot be used Lo seal
the stufling box. Independent sealing
should be provided from a supply
of clean liquid at a positive pressure
slightly higher than the pump sue-
tion pressure.

The stulbing box on the discharg
side of the pmnp is ender first
pressure and requires no water se

are provided as stan-
Split smothering

; - -1 I | P TR .
nds mav be provided when spe-
cifically requested,

=olicl glands
dard constricti

!r!

Waoter-Lovled Type-—The UNE pump
may be supplied with sepavately
bolted-on water-cooled stuffing hoves
for high temperature service or to
comply with customer reguirements,

SMOTHERING SLANDS

Split type smathering glands are used
to prevent steam or vapor from es.
caping from the stuffing boxes into
the atmosphere when a pump is used
for hot water service. Cold swater js
led into the top of the gland to cen-
dense the steam or vapor. The water
escapes by gravity through an open-
ing in the bottom of the gland.

Smothering glands may be purchased
as a repair part (for pumps having
solid glands)  should they be re-
quired at a laler date.

BEARINGS

The UNB pump is equipped with
heavy duty, externally mounted anti-
friction bearings arranged for off
tubrication.

The oulboard or thrust bearing is a
double row combined thrust and iine
bearing mounted back-to-back. It has
a shrink fit on the shaft and is se-
cured axially with & bearing nut and
lockwasher. The outer races are con-
tained between a shoulder in the
bearing heusing and a spigot on the
thrust bearing cover to prevent end
movement. All expansion due to heat
is divected away from the thrust
bearing. The lubricating oil reserveir
is water cooled.

The inboard or line bearing also has
a shrink fit on the shaft and is of the
single row anti-friction type. Clear-
ance in the bearing housing allows

BLARE e

— SEML CAGE

T SHART SLEEVE

SHAFT SLEEVE -
MUT WiTH
MYLON LOCK
G

s C RS PG

SHE-163620
Fig. d—Standard Sifloyg Box Arrangement (Svcton-Ead)

/—?’ACP{ENG GLARD
- - e
I T
Il __,_F!_i_i,_j_,{?g“.
? T
SHAFT 3 mﬁ'\
\ RS AARRRENY KT
y "O" RiNG SEAL ]f@
SLEEVE PULL -OFF
SROOVE ———

BEN SN N Syl e %
SHAET N
SLEEVE s

SHAFT SLEEVE
NUT WITH
CASING NYLON
LOCK RING
5K-163021

Fig. 3——Standard Stufiing Box Asrangement (Discharge-End)

COOLING WATER INLET SEALING WATER INLET

SEAL CAGE
{COLD WATER SERVICE
ONLY)

SHAFT

Nl
GLAND
}W@M EHCAORN
"0"riNG V7 < )
w

SLEEVE PULL -OFF GROOVE

SHAFT SLEEVE NUT =i Y
WITH NYLON £OCK SHAFT SLEEVE
RING ¢ BOLTED- IN
) STUFFING BOX
OVERFLOW . COOLING WATER CHAMBER
£
7y

STUFFING BOX DRAIN SK-163011

Fig. 6—Water-Cooled Stuffing Box
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Flaes onple

|
sernal parts as a x
expansion due to he ShHebt rota
tign of the outer race in the housing
ie actually beneficial in extending
hearing [if shaoukd it ocour. Bince
the single row anti-riction bearing
runs cooler than the thrust I‘;ezu‘ing,
no water jacket is provided in the
hauaing.

%

LR850

COUPLINGS
4 flexible pin and buffer coupling s
standard for connecting pump and

driver shafts for Sdinch, 2i5-nch,

and Ginch UNB pamps anly, The 5-
inch, deineh, and 5dinch UNS pumps
are supphied with all-metal flexible
couplings.

INGPECTION OF EQUIPMENT

fmmediately on receipt of the equip-
ment, inspect and check it against
the shipping manifest. Examine the
crates and wrappings before discard-
ing them. Parts or accessories are
somelimes wrapped individually or
fastened to the crate. Report any
damage o1 shortage fo the iranspor-
tation company’s local agent.

STORAGE

Shori Term Storage—When it is nec-
essary lo stove a pump for 2 short
time hefore it can be installed, place
it in a dry location and protect it
thoroughly against moisture. When
protecting flanges are bolted 1o the
suction and discharge nozzles at the
factory, they should not be removed.
Protect the bearings and couplings
against the entry of sand, grit. or
oiher foreign matter. Be sure there
is no packing in the stuffmg hoxes.

To prevent Tusting of the bearings,
lubricate the unit according fo the
instructions under “Lubrication,” See-
tion V. Turn the rotor over by hand
several times at least once a week to
prevent rusting-in  or seizing of
running joiats and to lubricate the
hearings.

pins are mounie ¢ half of
coupling, and bronze o 1 hushed
btk re mounted in the mating
helf, The coupling ping r
enough to engage the metal
cher the couapli
fy apnesd, The but
v to give flexi-
e for shock
g efiding fit In

slight fongh

bility and o compe
g T il o b
The driving pins nove

H
d, o oap

When specifically rec
o obe supplied to

tepe coupling ma

itate dismantlin
far allometal or
if supplied, refer to man-

Fae
instructions

Tor aperaling

=3 p ager
coupling
ufaciyre

s instructions,

SECTION 1

PRE-INSTALLATION

Long Term Storage: Long term stor-
age in excess of 30 davs is not rec-
ommended. However, if long term
storage is unavoidable, more thor-
ough precautions are required.
Check the stuffing hoxes to insure
that they contain ne packing which
could cause corrosion of internsl
parts due to condensation. Since the
stufing hox sleeves are usually made
of stainiess steel, the graphite in the
packing {cold water gervice) in con-
junction with a film of moisture can
cause electrolviic action to ocour
which would resuit in pitting of the
sleevesihis action does mol ocour
under normal pump operation.

The removal of the packing will not
eliminate condensation inside of the
pump completely: therefore. it is rec-
ommended that the internal parts of
the pump be given further protection
by flushing the pump with a solution
of 25 parts of water to 1 pant of a
water soluble oil (Special Mul as
manufactured by the Dubois Co. or
equal). 1t is suggesied that the flush-
ing be accomplished by blanking-off
the sucijon and discharge flanges and
then pouring the rust nreventative
solution into the vent holes at the
top of the casing until the fluid
appears at the stuffing box openings.

SH-1618E2

FoPin ong Buffer Coupling

ion on & Hmited-andfoat

coupling arvangement refer to the
alignmient procedure for sleeve hear:
ng motors.

Turn the rotor by hand fo insure
that the solution gets into alt running
ioints. The protective fluid should
then be drained from the casing by
opening the lowermost drain holes
in the bottom half of the casing. The
coating formed by the protective fhuid
will protect internal parts against
corrosion for a period of 3 months.
De net dismantle the pump to apply
protective coatings fo interna! parts.

1f storage is to exceed three months,
the above procedure should be re-
peated at the end of the 90 day per-
ind since condensation will eventual-
ly wash away the protective coating.

As in the case of short term storage,
the pump should also be lubricated,
and the rotor should be turmed over
several times at leasl once a week.

CLEANING
FRIOR TO INSTALLATION

Tf the pump has been flushed with
yust preventative, it should be re-
flushed thoroughly with clean water
at least twice before instailation.
Drain the oil from the bearing hous-
ings and relubricate according fo
lubrication instructions.

6 WORTHINGTON




LESCATION OF EQUIPMEMT

td be placed so that
it 38 easily accessible for Inspeciion
during operation while giving éiu&
attention to the c’iwzmmim of aimpli-
fying the suction and discharge ;31;;~
ing layout. The pump should alwa

be located as near as p(}‘x"si}? & tn Hm
suction source 23 suction joss
and Bt 3 ane, at s minimuom, Th
should be ample head voom 1o allow
the vse of an overhead cvane or ather
Hfting device with sullicient capacity
te Hft the heaviest part of the unit

. :
fhe pump shot

For

FOUNDATION

The foundation may consist of anv
material that will sfford permanent,
rigid support to the full ares of the
pump or driver supporting member
and that will absorh expected strains
and shocks that may be encountered
in service.

Conerete foundations should he buili
on solid ground. Foundation bolts of
the specified size should be located
accerding to the elevation drawing.
tach bolt should be surrounded by
2 pipe sleeve 2 to 3 times the di-
ameter of the holt. The sleeves should
be held rigidiy yet allowing the boits
to be moved to conform with the
holes in the baseplate.

When the pump unit is mounted di-

FOUNDATION SLEEVE

nannann
UL LI

§K-1619583
Fig., 8—Fosundation Bolt

rectly on structoral s :
should be jocated direct 1*; Over o
as near as possible to the wain %}a iid-
ing members, beams, or walls. The
b ae,»upiaie should he bolted  a
doweled to the steel supports Lo avoic
distortion. prevent vibration, and
tain proper

e 2
=

alignment,

ALIGRMENT

are aligned at the [actory,
seplate is supported on an
even f«mf@u‘ and leveled by minc? the
machined surfaces of the pads for the
hn er and puntp supporting  feel,
The pump and driver are mounted on
the base and ave carefully sligned.

All bases are fexible and are aub-
jected to strains during shipment
Therefore, it is necessary that all
units be resligned in the field. Acour-
ate alignment of pump and driver
shafts 18 essential to successiul oper-
ation regardless of the type of cou-
pling used.

IMPORTANT — Alignment must be
checked after a purmp has been com-
pletely piped-up.

A flexible coupling is used io com-
pensate for slight changes in align-
ment which occur during normal op-
eratton and is not used to correet {or
angularity.

NOTE: Coupling bolts must be left
out of the coupling until after a final
alignment check has beenr made prior
to starting the unit.

To align the pump proceed as follows:

1. Dhsconnect the coupling halves
by removing the coupling bolts. See
the manufacturer’s instructions if
the coupling is other than the pin
and bufler type.

2. Using wedges and shims under
the baseplate at each foundation bolt,
level the pump and driver mounting
pads in both directions. Check to
make sure that the suction and dis-
charge flanges are level and plumb
and at the proper elevation. Tighten
the foundation bolts and pump held
down belts.

3. Check the gap between the cou-
pling halves (or coupling hubs where
appropriate} against the dimensions

shown on the elevation drawing or
as stamped on the coupling hub. For
Ny peces adjusiment move the
river rather than the P,

MOTE: in the case of sleeve-hearing
motors with no provision for inmimg
end Hoat, the gap whmrﬁd e:?:'ssckfz(%
with the rotor at ceniter,
T Tocate magnetic o - -:'fiiﬁ';f:::‘ run
ihe motor nncoupled or take one half
ot the total end-fi m@t travel of the ro
tor, Mark the s nd elamp i ai
the motor frame o prevent axial
1

1

movement, Move the motor as a unit
untif the necessary gap is realized,

Motors with sleeve bearings mav he
manafactured with Y or 4
movement or foat in EE‘;@ motar ro-
tor. For limited-end-float arrange
ment the gap between coupling halves
must be set in a different manner. A
gear iype coupling having a limited-
end-float arrangement is used since
at higher speeds and horsepowers the
lateral {irictional force on the cou
pling gear teeth becomes greater
than the axial force exerted by the
motor as it seeks magnetic center.
It the motor were to start with the
shoulder of the motor rotor shaft
against the end of the inboard or
outhoard motor sleeve bearing, the
motor rotor would not be able to
move away from the bearing, The
bearing would burn out very quickly
due to end {riction. To properly set
the coupling gap with a limited-end-
Hoat arrangement the following pro-
cedare must be observed:

binch

a. Slide the motor rotor toward the
outboard end of the motor as far as
it will go and mark the shaft at the
maotor frame.

h. Next, slide the motor rotor to-
ward the inboard end of the motor
as far as it will go and mark the
shaft awain. The distance between
marks should be either 14 or L4-inch
if the motor is arranged for limited-
end-float travel,

e. Seribe a third mark on the mo-
tor shaft 1/32 inch for ii-inch end
float and %% inch for Y4-inch end
float from the mark scribed on the
shaft in step b {toward the coupling).

WORTHINGTON 7



MOTOR SHAFT TOTAL £ND PLAY et € o .
SHOULDER : made i the pump s to hancle
N, i v ‘- . .
— \ figuid, Similarly, if the pump

: , S o \
handle cool lguid butis 1o b driven

N L . i [N e - R - -
. \‘?/’/f“/ z P ] If} a stearn turbine, compensabion
: 4 > - ? sy anat be made Tor change in the verti-

] NS cal elevation of the turbine shalt
T e e—r in th ¢ where a steam turbine is

R to drive a pnmp handling hot Hauid,
compensation must be allowed iz
vertical direction [or the change o
shaft elevation of the hetier of the
Piwo uniis,

UM
SHAFT

\
cOURLING SLEEVES

1
1

the dri securelv Lo the

= .
7 ﬁ Koy MOTOR 3. Bolt
I Sl N i BEARING anel recheck alignment as L
&7 ﬁ\\\\ % i ) : fpnment us 1o
ey ﬁ,,_% g —
J

botgs,

4 e . :
N <-=’:‘?‘ \\% ‘ % &, Grout the base
i 1 { ta Y

date 1o the [oun-

( % z:: ) dation lrefer srouting1,

ks . T ; ; '
- s L T d 1F the punp is Lo handle cool
gﬁi . | g le- iz liuids. providing the driver is not &
%Tomt D PLAY ck.163017 steam turhine, drill, ream, and dowel
- ' the pump and driver feet 1o the base-
fig. 9 Arcangement For Limiting Motor-End-Fiaot plate and recheck alipnment as in

d.  Slide the metor rotor toward the DEAL INDICATOR

puthoard end of the motor either
1/32 or binch or until the last
mark scribed on the shaft lines up
with the motor frame.

e, The motor shalt should now De
locked and clamped in position Lo
prevent axial movement.

f. Move the motor as a unit Loward
the pump until the end of the motor
shaft butts up against the button in
the end of the pump shaft (see Fig-
ure 9). The distance from the end of
the pump shalt lo the top of 1he
button has been predetermined by
Worthington Corporation and will
control the gap to be left hetween SCRIBE LINE SK-163027

couphng halves. Fig: 10a—~Method for Checking Angular and Paraliel Alignment—Pin and Buffer Type Coupling

FEELER GAUGE OR
KEY STOCK

4. Check angular and parallel align-
ment of coupling halves using a dial %
indicator and a feeler gauge. The
dial indicator shouid he mounted on DIAL INDICATOR
the pump-half-coupling  with the
probe resting on the outer diameter
of the driver coupling. Rotate the
pump shaft and take readings al
every quarter turn to check paraliel

SCRIBE
LINE

alignment.

For angular alignment rotate hoth

the pump and motor shalts together —@ i

and take feeler gauge readings at 90 ’ _‘3 i I
degrec intervals around the cou- - '
pline. Move and shim the driver uniil L ]

all angular check readings are within e N

0.001 and all parallel readings are \_

within 0.002, FEELER GAUGE OR — e PUMP OR DRIVEM COUPLING
IMPORTANT — Compensation  for KEY STOCK 5K-161897
change in vertieal elevalion of the Eig. 10b—Method fer Chedking Angular and Paraliel Alignment—Gear Typa Coupling
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Tip-%,

al the cotpl

I AR ESTOr R R GT% I

both the pump
ared driver feel.

Te—B. I the pump is o handle hot
liquids or if the driver is a steam tur-
hine, all piping should be installed
and the pump ov driver or hoth
should be brought up to temperature
nrior o deweling and a final align-
ment check.

The pump may be started cold and
wradually hropght up to temperature
without damage to the pump if rea
sonable temperature allowan
heen made 1 the initial alignment

Forhe driver 15 a steam turhine,

ave

to the rurhine instruction beok for
information relative to alignment and
stavt-up procedures. Hefer to Section

I

&

H ono further adjustments are neces-
sury after the unit has been hrought
up to temperature. drill, ream. and
dowel the pump and driver feet tn
the baseplate at the coupling end
only. Recheck alignment as in step 4,

MNOTE: If the pump iz a stand-by unit
for hot water service, refer to page 10
and Fig. 14 for the piping arrange-
ment suggested for preheating the
pumyg to approximate operaling tem-
perature to eliminate the need of
initially starting the pump on the
Hne In a cold condition,

GROUTING

The purpose of grouting 1s to prevent
lateral shifting of the baseplate. not
o take up irregularities in the foun-
dation. We recommmend the following
procedure:

The typical mixture for grouling-in
a pump hase is composed of one parl
pure portland cement and two parts
building sand with suficient water to
cause the mixture to be worked
freely under the base.

The top of the rough concrete foun-
dation should be well saturated with
water before grouting. A wooden
form should be built around the out-
side of the baseplate to contain the
grout. In some cases this form is
placed tightly against the lower edge
of the base, and in other cases it is
placed a slight distance from the edge
of the baseplate. Grout is added until
the entire space under the base is

flled.

The grout can be poured until it
reaches its required level. Grout add-
ed inte the section where the drain

e
) 5

il
V"‘\“?H
SRR

ARCAOR BOLY

ROUT

DT OTHRDUGH LOMGITUDINAL CENTERLINE OF BABERLA

I FousmaT O

e

T
AHCHOR BOLT

PWIHG RECOMMENDED METROD QF FILLING

BAZE WITH GROBT AMD FOR LEVELING SASE.

SHEG14T0

Fig, 1 1—Flodng Porm for Grouting

3

located should be poun
the pocket, making
pocket is plugeed
with paper or rags before pouring.
Refer to ¥ig. 11 for fnal sloping
and surface fnishing. Slope may be
started at any desivable point within

the confines of the haseplate.

pocket s
to the level of
certain that the

After the grout is poured. the ex-
pased  surfaces should he covered
with wet burlap to effect slow drying
in order to prevent cracking. When
the grout is set remove the forms
and smooth the exposed surfaces, if
desired.

Drain piping may be directed to the
nearest sloped surface or directly to
the drain pocket. All drainage will
flow through the grout encased pipe
frem the pocket o the 1 in. pipe
coupling connector at the pump end
of the baseplate. The drainage can
be picked up at this point and di-
rected to a convenient disposal area.

If desired, the grout surface in the
area of the drain pocket may be
treated and painted to resist oil and
grease. Une accepted procedure for
treating grout for receiving paint is
to brush on a solution of muriatic
acid and allow it to work. After the
reaction is complete, wash the sur-
face down with clean water and al-
tow to dry before applying a good
oil resistant paint,

SUCTION AND
DISCHARGE PIPING

Piping Strains — Satisfactory opera-
tion cannot be maintained when pip-
ing Imposes a foree on the pump.
Pumps can be sprung and pulled out
of position by drawing up on the
holts in the piping flanges. Flanges
must be brought squarely together
before the bolts are tightened.

Suction and discharge pipes and as-
sociated equipment should be sup-
ported and anchored near but inde-

pendent of the pump =o that no strain
will Be transmiited to the pump cas

ing. Pipe slrains gre s common cause
of misalignment, hot bearings, worn
couplings. and vibration,

fn the case wheve the pump is to
handle hot liguid, the suction and
discharge piping must be frmly an-
chored as close az possible fo the
pump suection and discharge nozzles.
It is recommended that if elbows are
vequired next to the suction or dis-
charge flanges, they should be of the
base elbow type to permit firm an-
chorage and to allow pipe expansion
to be fransmitled away frem the
pump. Pipe supports at intermediate
points on either the suction or dis-
charge piping should allow for move.
menl due to expansion.

it is recommended that after the pip-
ing has been holted to the supports,
the pump and piping be brought up
to temperature. The pipe anchor bolts
should then be loosened to permit
lateral movement and then retight-
ened. It is also recommended that
base elbows or other fittings with
support feet attached to the suction
or discharge of the puinp he doweled
to their soleplates to insure ne fur-
ther pipe expansion aflter tghlening
of the boits.

Syefion Piping -— Experience indi-
cates that a major source of trouble
in  centrifugal pump installations
other than misalignment is traceable
to a faulty suction line. The utmost
attention must he given to this por-
tion of the installation. The suction
piping should be as divect as possible
and its length held to a minimum.

If a lorg suction line is required, in-
crease the pipe size In order to re-
duce driction losses. The piping
should be run without high spots to
prevent air pockets which inevitably
cause trouble. Use only eccentric re-
ducers with the straight side on top.

WORTHINGTON ¢
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Prior to startup the suction piping
should be blanked off and kydrostatic-
ally tested for air leaks and should
be thoroughly Hushed befove conneets

ing it to the puwp.

1t is recommended thai a gale valve
he instalied in the suction pipe.

Streiners — 1t 1s recommended that
a temporary strainer be placed in
the suction pipe to prevent lodging
of foreign material in the impellers
and to prevent foreign matter from
heing pumped to the boiler on initial
start-up on boiler feed service.

On cold water service a basket type
strainer should be installed af the en-
trance to the suction pipe in the wet
well to prevent lodgement of foreign
material in the impellers if only o¢-
casionsl pieces of debris are Lo be
experted.

NOTE: The net area of the strainer
in either case should be three to four
times the area of the suction pipe,
the net aren meaning the free and
clear total opening area through the
strainer,

If considerable foreign material is
expected in the water or if it proves
to be present in excess after start-uyp,
a large fine or medium screen should

2 %2 WIRE MESH

i2x 12 WIRE MESH
5K-163016
Eig. 13—Typical Temporary Suction Streriner

be placed at the entrance to the wet
well. The size of the openings will

depernd on the chiaracter of the debyis.

Discherge Piping — On many appli
calions a check valve and a gate
valve are vequired in the discharge
line. The check valve, placed between
the pump and the gate valve, is fo
protect the pump from any possible
excessive back pressure or from re
cerse rotation caused by the lquid
running back through the casing dur-
ing driver or power failure.

On hot water application a gate valve
in the discharge pipe plus other stan-
dard boiler conirols which will de-
pend on the design of the system may
he required.

OTHER PIPING

Drain Piping — All drain and drip
connections should be piped to 2
convenient disposal point.

Vent Piping — A casing vent is pro-
vided at the suction side of the first
stage impeller for relieving or ex-
tracting vapors which would interfere
with operation when the pump han-
dles hot liquids. Usually this vent (if
required) is piped back to the vessel
from which the liquid is being ex-
tracted: but under special circum-
stances, the vent may be piped to an-
other point in the system according
to Worthington Corporation recom-
mendations. Al other casing venls
necessary for priming and extracting
air from the casing should be piped
and valved.

Jacket Piping — All UNB pumps em-
ploy jacketed or cooled thrust bear-
ings. When the pump handles hot
liquid, make certain that independent
cooling water piping is installed.

Preheating Piping — If a new pump
is being installed as a stand-by unit
ov as a supplementary unit to be used

: e
pump al or b e new punmp
up bo o eperating temperalure. s
recammended that in installations of
two pumps the piping be arvanged in
the below manner so that it wonld
never he nec vy to put a cold
pumyp on the line without first hring.
ing it up to temperature should an
pmergency arise. it is recommended
that valves before and alter the by
he left open to permit
tehing of pumps.

automanic s
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i
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Fig, td——Pre-Heating Arvangement
of Stund-By Pump

By-Pass Piping — In order to safely
aperate & UNB pump at reduced ca-
pacity on boiler [eed service the pip-
ing arrangement as shown in Fig. 15
is recommended. If such operation
is contemnlated, refer to vour near
est Worthington Sales Office for
specific recommendations for pipe
size and pressure-reducing orifice di-
mensions.

THESE VALVES MUST BE GQOD FOR
FULL PUMP DISCHARGE PRESSURE
AND MUST ALWAYS BE FULLY OPEN
OR FULLY CLOSED,

TO BOILER
——

N

CLEAN QUT b
ANDDRAIN <
r Z -
zo
_____ ma
(2]
=
-3
F
T
PUMLPE aléK:TEON BOLER T
FEED
PUNP
SK-163008
Fig. 15—By-Pass Arrangement
Instrumentation — Pressure gages

should be connected to the suction
and discharge of the pump. Use the
pressure taps supplied in the suction
and discharge flanges. Mount the
sages al a convenient location as
they are necessary for any adequale
check on pump performance.
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The lollowing i are pre-
sented Lo outline the most important

steps mvolved In pump operation,

modifieations of these proced-
aves due to partieuiar installation
peculiarities should conform o good
engineering practi

Any

SUCTION CONBITIONS

Semetimes the suction conditions fm-
posed on a centrifugal pemyp are ox-
%.H,ﬂte} unfavors ﬂ'}f(" and lead o &
comp stete breakdown of the operation
of ?he pumy. The suction head or
pressare must be kept within the Hm-
itations for which the pumy was sold,
H the original operaiing conditions
must he changed for anv reason,
consult  vour nearest Worthington

Sales Office.

Care should alse he exercized to keep
the suction piping air tight and sealed
against leakage. Refer to “Suetion
Piping.” Section 1.

PRIMING

CAUTION—Prime your pump before
starfing.

Pritning a centrifugal puinp means
removing the air, gas, or vapor from
the suction piping and pump casing.

Internal pump parts depending on
liguid for lubrication may seize if
the casing is not Conlpletd\f filled
with liquid prier to starting.

Priming a pump can be accomplished
by one of the following methods, de-
pending on operating conditions:

A. Positive Head (Pres-

sure) :

Suction

With a positive snction head on the
pump priming is accomplished in the
following manner:

a.  Open all suction valves to allow
liquid to enter the suction piping and
pump casing.

h. Open all vent valves located on
the highest points of the pump casing
in order to release all entrapped air.

v, When liquid appears as a steady
stream (no air bubbles} the pump is
primed and may be started.

B. Negative Suction Head {Vacuum
or Lift}:

1. Priming by Elector or Exhaustor——
When steam, high-pressure waler, or
compressed atr is avatlable, the pump
may he primed by altaching an ejsc
tor to the hwhui Hmm“ point on
the pump casing. Proceed as follows:

£ When the ejector wa
fausis lm’mﬂ continuous
i

>

HE 'IT ted,

s primed and mayv be
d. In grder to insure that the prime
is net lest, allow the ejecior to oper-
ate until the pump is sterted and is
up te operating speed. A continuons
siveam of Lquid will indicate that the
prime is being held.

%, Maintuining ¢ Prime by Foot
Vatve — A foot valve should be used
at the lowest point on the suction
e, The foot valve will retain liquid
in the suction pipe and pump casing
after the pump has been Initially
primed.

a. Fill the the suction pipe and cas-
ing with liguid from an independent
source of supply.

b, Open the vent valves at the high-
est points on the casing to allow air
to escape.

c. When iquic'l appears as a steady
stream (no air bubbles) the pump is
primed and may be started.

3. Priming by Vacuum Pump—Frim-

omplished by the us
%}*}':e vaouum pump. ine
e the same as priming

STARTING AND
OPERATING PUMPE

b
i

Instrustions — Teal
rotation with the umgﬁ g
I The an
]sump- casing will show th :
rotation. Heplace the coupling holis,
Lubricate  the :
“Lubrication,”
IAPORTAMT: De sure 'r.he stuffing box
has heen properly packed with the
packing, supplied in o zeparate pack-
age with the pump,

Praliminay
Ern er for

FEiTOn

Open the valves on the cooling water
supply to the thrust bearing housing.
{Unce the pump has been put into
operation, the cooling water fow
should be regulated to keep the lub-
ricating oil temperature between 100
to 150F., preferably sbove 1201
Cooling water pressure must not ex-
ceed 75 psi.

The valves on the liquid supply line
to the suction side stuffing box should
now be openad. Also open the valves
on the lines to the simothering glands,
if provided, when the pump is to be
used for hot water service, If water-
cooled stufling boxes have been sup-
plied. also open the valves on these
lines.

The pump should now be primed ac-
cording to instructions given under
“Priming.” Do not operate the pump

PRIMING
EJECTOR

S S

FIRST STAGE

CROSS OVER
VENT

CONNECTION

//’/)7/

STEAM, AR,
OR WATER
SUPPLY
2V
TO
WASTE
e 8K.163013

Fig. 16~—Arrangement for Priming with an Ejector
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@ b
@iy it vopar :

pend on the pumped i for lub-

vicabion.

LIFETESE

i .
of dama

Iy must be posaible to turn the vetor

by hand whether the pump 38 cold

or hot I the rotoy is bound, do not

operate the pump until the cm
i

1 ol
the frouble s found,

Stariing Pumps— 1w the votoy sev

eval times hy hand to Jubieate the
hearings.

accarding

s insbruckions,

wiarl the driver

&E river mangtactn

Open the discharge valve slowly as
soon as the pump attaine full speed.
During the routine operation of the
pump, the hearings should he ocen
sionally checked for temperature and
groper luhrication.

The amount of valve opening on the
liquid seal supply lines to the stuffing
hox must be contrailed. The stuffing
box glands should be adjusted to per-
mit a shight seepage of liquid out of
the stuffing box ai all fimes daring

OIL LUBRICATED
ANTI-FRICTION BEARINGS

04l used for lubricating ball or voller
bearings should be a high quality,
well refined mineral oil which will
not readily oxidize or guut. Vegetable
or animal oils should not be used s
they tend to hecome rancid with the
resull that bearing surfaces will cor-
rode. Oils must be clean and free of
any abrasive matter.

Generaily an SAE 10 or 20 oil should
be used depending on the instaflation
and severity of service. Far abnormal
conditions refer to a reputable lubri-
cant supplier for proper recommen-
dations.

It is important thal the oil level he
maintained. The proper level wilt be
indicated by the setling of the oiler
and will he shown on the elevation
drawing previously submilted. An ex-
cessive level may create a high oper-
ating temperature and cause the oil
to leak out along the shaft.

Tt is recommended that the lubricat-
ing oil he kept belween a minimum

Flaw of water o fhe thrust bearing
oil-cooling-jacket and to the srother-
ing glands (if usedi should alse be
regulaled fo give propey hearing
temperalures and to properly smaother
vapor escaping [rom the sty ffmg hox

ail

CRPERATING AT 10w LAPACITY

Dhey mod
] oW ar

ERTVIOE

UNE pumyp at
on hot water
sinee 0V  dus 1o
churning will result with ultimale
damage to the pump. H reduced oo
pacity operation i cquived on ooca-
siom, a permaneni by-pass sysfen
chould he installed  according to
Worthington Corporation recommen-
dations. Refer to Fig. 15 and deseripe
tion on page 0.

operale ih
huced oo

The UNB pump uwsually can be
operated at reduced capacity on coid
water service for short periods of
Hime withoul endangering the pump.
providing all internal parts of the
pump are in good condition.

SECTION V
LUBRICATION

of 100F. and a maximum of 150F,
preferably above 1201

Continuously rising temperalures or
an abrupt temperalure rise are indi-
cative of trouble. These symptoms re-
quire immediate stopping of the

BEARING VENT
HOUSING
COVER LINE BEARING ~LINE BEARING CONSTANT LEVEL
HOUSING QILER
it DRAIN :
SHAFY

_|_

GROQVE [4
il

)

WATER

OlL LEVEL

the pump.
can pe shulb down

ENR-E ¥ L 33

motor  or  driver
driver manufaciare
The remaining :
closed in the following ovder: dis
rharge. suction, cooling waler supply,
and other connections lead]

y o the
em. M a prehe

3_!!,5}1};'} (3 frgg &l

i

cangement s used, refer to Figo Ld
for instrueiions on opening and clos-
ing valves to ma cheat svsfem

funetion,

bres v, the

Ty mome nstaliati '
s I ) a1
net feansible

use of a cheek v
due to the ereation of pr
or water hammer as a result of the
sudden closing of the valve under
high discharge pressure. In sueh
cases the discharge valve sheuld De
closed slowly to eliminate the possi-
bility of water hammer.

BElITEe SUTges

A pump will partly drain through the
glands if left standing for some time.
Vor this reason it is recommended
that the pump always be primed be-
fore start-up.

pump and a thorough investigaiion
to determine the cause of the trouble,

Ol CHANGE

Operaling conditions and severily of
service will determine the intervals

(¢
&

SHIELD

OIL DRATN PLUG

SK-163009

Fig. 17-—Line Bearing and Qil Lubricatien System
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Fig.

between o1l changes. f the bearings
maintain their normal temperature
and there has been no contamination
of the oil, the between
changes mayv be pr olcm%d It is rec-
ommended that ihe m} be changed
every six months, H the bearing tem-
perature increases, check immediate-
Iy for improper lubricstion
faully bearing.

Or 4

CONSTANT LEVEL OIL CONTROIL

The constant level o0il contral main-
tains a constant level of oil in the
bearing housing. The control {eeds

INSPECTIONS

Hourly or daily observations should
be made of pump operations to avert
trouble. Whether or mnot you con.
sider a log of these Inspections neces-
sary, the operator must be alert for
irreguia]ztl_es in the operation of the
pumps. He should immediately re-
port any trouble syrmptoms which he

detecls. Stuffing box operation and
bearing temperatures should be
checked  periodically. An  abrupt

change in bearing temperatures is
much more indicative of frouble than
a constant high temperature, A change
in the sound of a running pump is
alse a warninz of possible trouble.
Refer to “Locating Troubles.”

Semi-Annual and Annual Inspections
— Check for free movement of the

Ve Thrust Bearing and Gl Lubricsiion System

\/ N N
N i £
[T ETR—
THROWER
i BEARING )
[RASHER
SART
T OiLLEVEL m\
S WATER
b Do} spiEls
7 ; /
Bt
ORALH
COMSTANT LEVEL DILER
CONNECTION ‘
Ol RECIRGULATION —onr” ) &
Ho, e
/ THRUST
CABIMG ! BEARING
ke COVER

SK-162014

encugh oil fo maintain the re
hearing housing,
le in the glass
need not he

only
guired level in the
As long as oil is visib
hettle, additional oil
added,

The control operates on the liguid
seal principal, feeding anly when the
level in the hearing housing is low
enough to break the liquid seal at the
end of the shank thus permitting air
to enter the hottle. It will not feed as
iong as oil covers the hole in end of
:ll&lllﬂ..

To adjust the censtant level oiler,

SECTION Vi
MAINTENANCE

stuffing box glands and clean and
oil the gland holts and nuts. Closely
observe the stuffing box for excessive
leakage which cannot be reduced by
gland adjustment and replace pack-
ing if necessary. Check the pumyp for
capacity and discharge pressure io
determine if new rings, seals, ele.
may be required.

Complete Overhoauls — Irequency
of a complete overhaul depends upon
the hours of pump operalion, the
severity of the conditions of serv-
ice, the materials used in the pump
construction, and the care the pump
receives in operation,

o not open vour pump for inspec-
tion unless theve is definite evidence
that the capacity has failen off exces-

froRen

ey

ouiter sle
et
Wwiil
i ois

e hottony of th
thie fevel which
maintained; therefore. be sure
adjusted to the dimension shown on
the elevation drawing  previousiy
wiﬁ:m is

LI Ee

o
MATHS (528!

submitted. ﬂz; the e
termined, tighten the lock screw in

place o rently  establish the

proper ol

e

. Tty
i SR outen sLEEvE
b /
: - B -LBCH SCREWS
ABJUSTHENT R T
RRMGE . _._W* oIl LEVEL
_ % P : ]
SK-177692
Fig, 19—~Constant Level Oiler

COUPLING LUBRICATION

All-metal flexible couplings require
lubrication. Follow the coupling man-
ulacturer’s recommendations. Check
couplings periodically for the pres.
ence of the proper amount of fubri-
cant.

sively or unless there is indication of
trouble inside the pump or in the
bearings.

DISMANTLING PROCEDURE

Care must he exercised in the dis-
mantling operation to prevent dam-
age to internal parts of the pump.
For convenience at reassembly lay
sut all parts in the order in which
they are removed. Protect all ma-
chined faces against metal-to-metal
conlact and corrosion. Do not remove
hall bearings unless absolutely neces-
sary due to complete dismantling be-
ing required.

Close the suclion and discharge
valves and shut off the cooling and
sealing water. Drain all water from

WORTHINGTON 13
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© Far muoteriols sther than bronze the cdearance may be greater

brante moteriols.
E

wo seal coge is used, reploce it with two |
canditions of service is I o sepuorale container,
packing vendor. NOTE: I the pump is equipped with mechanical seals,

0 Equot’ refers to dimensions and cass of bearing.

the casing. See sectional drawing on
page 19,

Proceed as follows for complete dis-
mantling: {Not always required )
NOTE: The pump rotor can only be
dismantled half way from either end.

1. Remove all vent and indepen-
dent seal water piping from the upper
hall of the casing.

2. Diain the oil from the bearing
housings and remove the constant
level oilers.

3. Disconnect the coupling halves.
Couplings which are oil lubricated
must be drained before disconnect-
ing.

4. Unbolt the inboard and ocui-
hoard bearing housings from the cas-
ing and remove the dowels. Unbolt
both stuffing boxes if water-cooled.
DO NOT TOUCH THE ADJUSTING
BOLTS.

5. Break the casing joint using the
four forcing-off bolts provided in the
upper casing hall. Unscrew the forc-
ing-off bolts and replace them with
the eye bolts provided with the pump.
Using slings, carefully lift the upper
casing half off the pump by lifting as
straight up as possible.

6. Lift oul the rotor assembly in-
clading the bearing housings. Use
care in slinging and handling the
vator. Suppert the rotor on “V7
blacks on a levei surface.

%, Remove the coupling nut, cou-
pling half. and coupling key.

3. Loosen the sef screw in the
waler shields and unbolt the bearing
covers. Slide them along the shaft
toward the stufing boxes.

9,  Remove the bearing housings.

10. Remove the bearings
“Maintenance of Bearings™).

(see

11. Remove the bearing covers and
water shields.

12, Remove the glands, the outer
shaft nuts, and the packing.

13. Remove the stuffing boxes, if
water-cooled.

14, Utilizing the circumferential
aroove in the shaft sleeves, remove
the shaft sleeves with a puller. Re-
move the “07 ring seals.

15. Remove the casing rings.

16. Slide the outhoard impeller as
far as it will go toward the outboard
end of the shaft then slide it back
into its original position—this action
will position the impeller key for re-
moval. Remove the impeller key and
the impeller.

17. Remove the center diaphragm.
the distance sleeve, and the shaft key.
8. Remove the inboard impeller
and the impeller key.

As the pump and votor are dis-
mantled, all individual parts, all im-

Check with your Werthingion

Goles Oiffice for ring clsoranrce on non-

2} additianal rings of pocking per hax. The pocking svpplisd with the pump for the ariginal
1§ the operating conditions change, packing
refer to manufociurer's instructions.

shouid be selected by comsultofion with o

portant joints, and all wearing sur-
faces should be carefully examined.

As a general rule, regardiess of the
performance of the unit, parts ap-
preciably worn should be renewed
if it is not the intent to examine the
pump until the next overhaul period,
It should be remembered that when
parts with metal seats in new or good
condition are assembled in contact
with dirty or worn parts, the new
parts are very likely to wear oul
rapidly.

ASSEMBLY PROCEDURE

To assemble the pump reverse the
dismantling procedure previously de-
scribed except for packing and seal
cage instructions.

NOTE: When reassembling the im-
peller on the shaft, it is important to
mount the impeller so that the vane
tips point away from the apparent
flow direction. The rotor always ro-
tates toward expanding sections of
the velute.

Install the rotor in the lower casing
half and check to see that the rotor
turns freely by hand, Wearing sur-
faces at the impeller must not touch.

NOTE: The UNB pump rotor is de-
signed to have a total accumulated
clearance of 1/32-inch between the
chalt sleeves. the impellers, and the
distance sleeve over the shaft length
after the shaft sleeve nuts have been

14 WORTHINGTON




LEFT MAND PELLER

RPPARENT FLOW
DIHECTION THROUEH -
whnEs.”

4] SK-163082

Fig. #0—{firecion of mpeiler Rotation

the

firmly
shoulders.

agains

vent kinking of the
sive tightening of the

Refer to the tional drawing on
page 19. The disiribution of the
total clearance ts not important since
the parts will adjust themselves duoe
to pressure variations hetween stages
once the pump is pul into operation.

Comtine to assemble the pump ac
cording to reversed dismantling pre-
cedure heing careful not to damage
the elastic seal rings when lowering
the upper casing half onio the lower
casing hall,

Align the pumps carefully and install
packing.

INSTALLATION OF
MNEW BEARING HOUSINGS

As a result of unusual eircumstances,
it is sometimes neceszary to replace
either one or both bearing housings.
If replacement is necessary, the {ol-
lowing procedure should be observed
for replacement of both bearing
housings:

L. Follow steps 1 through 10 of
the dismantling procedure.

2. Remaove the glands, packing,

and the seal cage (if used).

3. Reassemble the pump until the
rotor has been reinstalied in the cas
ing lowerhalf, using new bearings
and hearing housings. The gland and
packing should not be reinstalled.
4. Baek off all six adjusting holts
at least 14-inch. The rotor is now as
fow as it can go verlically

5, Bolt the new bearing housings
to the casing so that the housings
can he moved about on their flanges.
6. Using two dial indieators al-
tached to the casing {owerhalf—aone

holts—-one under sach I
ing—-gradually turn both 5
the tops of the outer impeller h
touch the bore at the top of t
g rings without disturbing 1
frdicators nst the top
rings.

¢ indicator probe:
tops of the casing rings and
thern on the top u{ thie
f.m% hetwees: the
searing housing and the stuffing boy,
o hath ends of the withy
he boitam adjusiing bolte uniil it
cannat be lowered Turther. Record
the indicator movements.

from Uit:
relocate
shaltone

dé. (‘c&(,.-s

i
i robor
t

9. Using the two adjusting bolts
as in siep 8, raise the rotor until the
dial indicators set on the shaft read
one half of the travel recorded in step
8. The rotor is now centered vertic-

ally,

11, Using two dial indicatorg—one
attached to each end of the casing
lowerhalf—adjust the probes against
the side of the inboard and ouibeard
casing rings. Using two side adjusi-
ing bolts move the rotor toward the
&al indicators until the outer im-

peller hubs touch the bore of the
vings without disturbing the dial
indicators.

11. Remove the dial indicator probes
from the side of the casing rings and
relocate them on the side of the pump
shaft—one at each end between the
bearing housing and the stufing box.
By alternately backing-ofl the tight-
ened adjusting bolts and tightening
the adjusting holts on the indicator
side of the shaft, move the rotor
toward the pump centerline until the
rotor has moved one hall of the
travel recorded in step 8. The rotar
is now centeved laterally,

12. Tighten the bhearing housing
bolts. Drill and ream holes for new
dowels, and dowel the housings to
the casing.

13. Complete the remaining assem-
bly and replace the glands, seal cage,
if used, and packing.

4. Check the pump alignment with
the driver carefully.

I only the thrust bearing housing
is to he replaced, the pump need not
he dismantied. The following pro-
cedure appiies:

e th
anel the

thrust hearing.

ove the split giand and the

~thrust end onfv.

thrust
Feleat

T ERbtl:n
heari

. micunted
ust the probe
he pump shaft
i -W%*xo and the

otor with the
far ss 1t
Becord

£

«[iquﬂff M}K

Lower me mmr xxE b the bottom
sting holt mii the dial imdicator
one hall of the value recorded
The votor 15 now 1

is
in step .
vertically.

2yt

7. Using one side adjusting belt
and with the dial indicator probe
against the side of the shalt, move the
rotor as far as it will go toward the
dial indicator probe mfiwni using
force. By aitenmtc.} hacking-off the
tightened adjusting bolt and tight-
ening the adjusting holt on the ep-
posite side of the casing, move the
shaft toward the pump centerline un-
tit the dial indicator shows one half
the travel distance recorded in step 5.
The rotor is now centered laterally.

8.  Tighten the bearing housing
bolts and driil and ream holes for
new dowels. Dowel the heusing to
the casing.

9. Insiall remaining parts, incled-
ing the gland, seal cage, and packing

10.  Check the pump alignment with
the driver carefully.

If only the line hearing hLousing
needs to he replaced, the procedure
outlined for replacirg hoth bearing
Lousings must he followed unless a
spacer coupling has heen used which
will allow remowval of the coupling
half, bearing housing, etc. without
necessitating complete dismantling of
the pump. Do not remove the old
thrust bearing housing from the rotor
should it e necesary to remove the
rotor assembly.

MAINTENANCE OF CASING

The casing waterways must he kept
clean and clear of rust. Whenever a
unit has been dismantled, ciean and
paint the waterways of the casing
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'}}J'vxm(: sloel
s painting

Casings mac
serel &H
Inaintenance.

INSTALLATION

always

CASING GALKET
A new casing gasket should
he installed in the pump after
l umyr has been dismantled. The ¢

ot chould be of
1 £ i -
andg  of the same

original gaskel o it
i the oviginal thickness,
The gasket

in one plece
of the uvpper

material should be
to fit the outside edges
casing half, [t should

cut

then be gived in place with quick
drying gasket shellac. The internal

cutting of the gasket should be done
to instre that the gasket fits all bove
contours accurately, NOTE: Cut
side edges with & charp knife or razor
blade.

The upper swrface of the gasket need
not be coated with gasket shellac,

MAINTENANCE
OF WEARING RINGS

The casing wearing rings are held in
place withoul screws or bolts by ma-
chined and fitted grooves in the cas-
ing. The lower hall of the ring has
a tongue and groove fiL v a ﬂanﬂe
which p;event: rotation in the cas-
ing whereas the upper half of the
ring has an “L” shape (see I'ig. 21.
The pump must he dismantied to re-
move the rings for replacement or
repair.

NOTE: Genclalh it is recommended
that the rings should De replaced or
overhauled when the original clear-
ance has doubled or w heu the capac-
ity has fallen helow an acceptable
minimum as a result of ring wear.

Singie Ring Construction — In UNB
pumps using standard ring construc-
tion, weay of the casing rings can be
remedied by turning dewn the im-
peller hub at the running joint until
a good surface is obtained and then
boring a spare undersize (small in-
texnal diameter) casing ring to suit.
Clearance al the running joint should
be the same as that provided between
the original ring and the impeller.
Refer to “Service Parts,” Section

VIL

SRITEIRI I

aut the k
climinate the worn surface imp
fearions and then wrn down the b

huiha
receive an
ameter? i

at the running joint i
tlarge outer

peller

g
(R

SVETRIZE

il

The frst of the above remodie
recorvmended  for  initlal  running
inint restoration.

Douhle Ring Censtustion - Ki
are

somelimes provided 1n %mth the
o the hmpelle
nw»icl on the
wolbion

[E R H
Sotor al

ring

ternate

ring units renewal of the

ne elearance can he accom-
plished by mrning down the hmpetler
rings to o8 & ﬂ}v smalier r]mme{ﬂ
and by :eplamw the casing rings

On double

proper ring

with undersize rings. The next re-
pair should he made horing out the

casing rings and by replacing the
impeller rings with oversize rings.
By alternately renewing or remachin-
ing the ring sels, each ring can be
veed two_or more times. Refer to
“Sepvice Parts,”” Section VIL

MAINTENANCE
OF ELASTIC SEAL RINGS

Ta order to replace elastic seal rings
for the cenfer diaphragm and the
casing tings on assembled rotors
proceed as follows:

1. Remove the rolor assembly from
the pump—Aollow the first & steps
under “Dismantiing Procedure.”

2. Remove the elastic seal rings re-
quiring replacement.

3. Cut the new solid elaslic seal

rings in a milre hox.

P

i=
1, 52 CUT TO GUIDE KKIFE
ipS

RN
_ELASTIC SEAL RING A
|

MAKE SNUG FIT
FOR ELASTIC
SEAL RING

W 4HARDWOOD STRIPS
- HAILED OR GLUED
1 TOGETHER
= RITRE-BOX "

SK-163018
Fig. 21—Method for Cutting Elastic Seal

taliipg care o

- a1t i be located o
of the lower casln
falf when the rotor 18 .i.'f“_l-"E““-""” in th
I,

il}ii(‘f‘ Phiee s

Tad

=
&

ilee Jo'\\'t‘»:i"r;}('fér‘;f.

3. Apply two mediun beavy coals
of Fairprene L Mo, blZ28 o
equal 1o each cut surface Allow 5 ta

15 minutes {or more ipg Hme
hetween coats, The tfme interval may
fating  alm

according o
conditions. Cementir
dave and in
 avoided.

v 1N

sunliyg

pheric

wel

0 f*‘;.{'iu the lust coat has heen ay
plied and the proper degres of tacki-

1 in imehul join the cut ring
i

edges together and hold them wntil

the joint shows no indicaiion of
parting,
MOTE: It iz not recommended that

the Fabrprene Cement Mo, 5128 w
stocked s it only has a shell life of
O days. Fairprene Cement No, 5128
with a separate activator to he added
before waing can he obtained from
F. I DaPont De Nemours and Co.,
Inc.. Fabrikoid DMvisien. Fairfield,
Conneclicut.

MAINTENANCE OF
SHAFT AND SHAFT SLEEVES

When the pump is dismantled, ex-
amine the shaft carefully. Its condi-
tion should be checked at the im-
peller hub fit, under the shaft sleeves,
and at the bearings. The shafi may
become damaged by rusting or pit-
ting due to leakage along the shaft
at the impeller or ‘haft sleeves. Anti-
friction hearings improperly fitted to
the pump shaft will result in the inner
race rotating on the shaft thus caus
ing undue damage. Check the shaft

keyway for distortion. FExcessive
thermal stresses or corrosion may

loosen the impeller on the shaft and
subject the keyway to excessive
shock. Replace a shaft that is hent
or distorted. After a shaft has been
repaired. check it for possible run-
out (maximum .0021,

The shaft sleeve is subject to wear and
may require veplacement, depend-
ing on the severity of service. When
the sleeve has become worn appreci-
ably, it becomes impossible to adjust
the packing to prevent leakage and it
should he replaced. Excessively
orooved and scored sleeves will tear
and score new packing as soon as it
is inserted in the stuffing box.
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B TES

Anti-friction  be
boor shrunk on the
& pulling device must be u
nove them. The pulli

gere must be located behind the
shoulder of the Inner race. When
other parts on a shaft do not inter
fere, the bearing mayv be supported
by a split ving and the shaft pre

et wsing an arhor pr
MOTE: Unless extreme care i us
when removing an anti-friction bear-
ine, the | be dama
ong

wavs check the bearing fmmediaie.
v after remaval for any imperfec
tions or any plav between the
it is vecommended that new heay
he uzed for replacement of remoy
bearings since very often hearing
damage due 1o removal cannot he
detected until the pump is put into
operation.

v

When mounting  antidriction hear-
ings on the pump shaft, remember
that the satisfactory operation of
anti-friction bearings requires that
the inner race be firmly held on the
shaft so thal it cannot turn on the
shaft. It iz also important that the
fit of the outer race prevent its free
rotation in the housing.

There are two methods in general use
for mouniing a bearing on a pump
shaft:

l. Heating the bearing te expand
the irpner race and shrinking it on
the shaft.

2. Forcing the bearing onto the
shalt.

The first method is preferred. Heat
the hearing in an oil bath or electric
oven to a uniform temperature of
200F, When heated, quickly mount
it on the shaft. This heating is best
done by submerging the bearing in
a bath of 10% to 15% seluble 0il in
water heated to 200F. This mixture
cannot he overheated and s not
fAammabie,

If the akternate method is used, apply
the force by means of an arbor press.
Use a tubular sleeve, a ving, or small
blocks of equal thickness to apply
the farce to the inner race.

In foreing a bearing onto a shaft
care must be exercised to see that the
race is never cocked. Check the po-
sition of the bearing on the shaft
with a feeler gage te make sure it

- BEARING

DR 2eRING ON [HNER

A

T f RACE ONLY

SK-1T769%

Fig. 22-—Cirre Mothod of Mournting sr Anti-Friction Bearing on o Sheft

is pressing firmly against the shaft
shoulder,

With duplex mounted thrust bear
ings, it is important to be sure that
the thrust bearing locknut is tight
enough to insure contact between the
inner races of both bearings.

PACKING

Faor packing the staffmg box use a
good grade of graphited, braided
ashestos packing for cold water serv-
ice and a combinalion plastic and
metallic packing for hot water serv.
ice. Do not under any cireumstances
use flax packing in the pump since
it tends to swell and can cause the
rolor i lock should the pump remain
idle for short periods of time. Flax
packing also will cause rapid wear
af the sleeves.

The following procedure should be
followed in repacking a stuiling hox:
1. Loosen the stulffing box gland.

2. Remove the old packing with a
packing puller and clean the stulbng
hox.

3. Male sure the packing to be used

is of correct type and size. Measure
the stufing hox fo determine lhe
proper length of packing.

Packing should he cut slightly shorter
than measured to vrevent butting of
the ends and buckling,

4. Insert each ring of packing sep-
arately, pushing it as far as possible
into the stuffing hox and seating it

frmly. Stagger the rings so that the
joints are 90 degrees ov 180 degrees

apart,

3. After inserting the required
nwnber of rings of packing, the seal
cage can he inserted. It is important
to make sure it is located directly
under the sealing connection and that
the insertion of successive vings will
not displace it.

6. Centlnue adding more rings of
packing, When the required number
of packing rings has been inserted,
install the gland and tighten the
gland nuts by hand; then back-ofl
the nuts until the gland is loose. In
tightening the gland the nuls should
be brought up uniformly so that the
gland will not be cocked and so that
the packing is subjected to uniform
pressure.

7. New packing has to be run-in.
It is good practice to start the pamp
with the stuffing box gland quite
tovse. After the pump has been ruun-
ning for approximately 10 to 15 min-
utes, gradually tighten the stufling
box gland until leakage is reduced
to a constant drip. Packing that is
too tight in the box will cause undue
friction ereating heat which will
slaze the packing and possibly score
the shaft sleeves. Packing must re-
main soft and pliable.

Precaution: It may be impossible to

add the last ring of packing in the
stuffing box and still insert the gland.

WORTHINGTON 17



last ring of pac
gland, Continue to
at perfodic interva

wi allow-

ing for proper leakage, until the
packing has seated itsell well enongh

e allow the final ring to be inser

MAIMNTENANCE
3 PUMP MOT M LSE

5 o

it 2 pump is & stand-by pump or i
it iz out of servic ctended pers
tods of thme, turn the votor ove
ergl times ocpee & weew o prevent
seizing of parts.

PERFORMANMIE TESY

When the installafion is new, a fest
run of the pump should be con-
ducted with salibrated gauges to de-
fermine  system  head wvalaes for
known capacities to provide informa-
Hon for use in checking performance
as wear fakes place. This data will
prove invaluable when selecting serv-
joe parts to be kept on hand at a later
date.

LOCATING TROUBLES

The troubles which may cccur with
vour pump and their causes are
listed helow. The operator can often
avoid unnecessary expense by care-
ful consideration of the poinis out-
lined.

ix1 Pump not primed.

(b Insufliciens spesd.

fch Discherge head too high (gv
er than that for which the pump
rated),

(d) Suetion lift ioc high

{e) Impeller pa

cloggad,

partiafly

T Wyong divection of sotation,

Insufficient Copacity
{2} Alr leaks in sueiion piping.
(b Speed too low,

{¢) Total head higher than that for
which pump is rated.

{d) Suetien hHit too high

(e} Impeller passages partiaily
clogged.

(£1  Mechanical defects:
Impeller damaged.
Wearing rings worn.
Internal leakage due to de-
fective gasket.
{g) Foot valve too small or re-
stricted by trash.

{h} Foot valve or suction pipe not
immersed deep enough.

(a1l Speed two low,
i - or vapor in Hguid,

fei Mechanical
impeller cred.
Wearing rings worsn.

Fump Loses Prime After Storing

{aj  Leaky suction B

Suctiow HfL too

SRS =S TV E A
bl

seal nob

ZPump Cverleods Driver

(a)  Spaed too high,

(b Mechanical defecis

{e)  Packing gland too tight cauging
exvessive friction loss in the stuffing
box.

Pump Yibrotes
() DMisalignment.
(41 Foundation not rigid.

{c) [mpeller partially clogged, caus-
ing unbalance.

{d)  Mechanical defecis:
Bent shaft.
Rotating element binds.
Worn bearings.

fe) Air or vapor in lquid,
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the eonditions o

to which repairs
cayn be carrie it in the feld. and
the number of units installed wili
determine to a great extent the mini.
mum number of se » which
shoukd he carried in stock at the site
of the installation,

e !(

Ed

e parts for oa
include the fTol-

of hears

Tweo shaft sleeves with 07 ring

complete set of casing rings
Land impetler rings, i used].

4. A complete seb of eslasiic sed
vings.

S One diaphragn.

&, One antomatic oiler

Worthingion Pump International
Taneyiown, Maryland 21787

A division of Worthington Corporation

2131-E1D 71107C
Supersades 2131.E1C

for @ casing gid-a
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e «erm] num}'sf
uf pun]s musl be giv

v%-v <;s}_"[hiu;z_ji<m
the pump and furnish

s the
J,,aii as Hisi
s.h(. sectional
ble to the pump, the
quantity I, and where possi-
ble. the complete symbols stamped
on the old part. Ovders for service
parts shoudd be sent to the nearest
Waorthington Sales Gihee,

RETURMIMNG PARTS

ned 1o the fztf}i.('l?‘}"

Al materials retu
mast have a shipp
"](mwuli the neare
i {ustome

:‘.41'119_;&;13:' inatructis
delave are avoide
parts equipment are returned o
the proper {actory using the correct
procedure,

contact vour nearest Sales (hee or
105, Office. Listing the material to
he returned and the veasons for re-
furning it,
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