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[IPEIVCJOBUE

9dTO PYKOBOLCTBO HPENOCTaBIAET MHCTPYKOWX IO yCTAHOBKE, OKCIIYy—
aTanmuM # yxony xaA I'yyan Mmozexns 3196 OHIuOcA# crampmapruoft KOHCT-
PyKOHUH, NPONECCHHX HaCOCOB. JTO PYKOBOJLCTBO BKINYAET CTAHIAPTHOE
o6opynoBaHMe M TakXe IOpefOCTaABiAAeT OOmu# BEeCTaAHIADTHHH BHOOD.
Ind cHenHajbHHX BHECTAHILAPTHHX BHOODPOB LOGABOYHHE MHCTDYKOHM Ipe-—
ZOCTABIANTCA.

Pacuer, marepuars ¥ KaIeCTBO BHIONHEHHAS. 0G'eIHHEHHHE IDY KOH-
CTPYKOHH ['yyin HacOCOB JeNawT MX BO3MOXHHMH NPELOCTSBHTEL Gezapa-
pufiuyo pabory. CpoK CIyXOGH M yZOBJETBapHUTENbHaf padora moboH
MEeXaHHUEeCKO# jmeTanu, OLHAKO, MOTYT OHTL NOBHNEHH C IPABUIBLHEM
yonorpelienueM, yCTaHOBKOH, mepuogmuecko#t umcmexmued, nabmojreHuem
COCTOAHUM feTanell ¥ CepexNUBHM OGCIYXMBAHWEM. JTO DPYKOBOLCTBO
OrIo BHPaGOTaHO uTO6 cozeficTBOBATHL OmEPATODY B IOHUMAHUA KOHCTDYK -
OWM ¥ IPaBHJIBHHX CIOCO0OB yCTAHOBKH, OIEPUPOBAHUA U YXOXLa 32
HacocaMA., '

I'yyar ve goaxeT OHTH OTBETCTBEHHHM 3a (QMBHUECKOE DaHeHWE, NOB-
PeXJeHne HIM 3a5ePKKY BHIBAHHHX HENOCTATOUHHM H3yUYEHHEM HHCTPYKOUH
INA yCTAHOBKH, ONEPHPOBAHUA ¥ DPEMOHTHOI'O YXOIA ONNCAHHHX B 5TOM
PYKOBOXCTBE. - o

lFapanTua pgeficTBUTENBHA TOJBKO B TOM cIyduae, KOTIA HACTOAMHAE
T'yyanx wacTH HCHOIB3OBAHH.

lapanTtud OyZeTr aHHyAMPOBAHA B TOM Cayuae, eCIH OGODyLOBAHHE
HCIONb30BAJOCh B HHHX OT 3aKa3a TEXHHUECKUX YCIOBHAX 6es mnpezma-—
PHETEJIPHO MOJYYSHHOIO NHUCBHMEHHOT'O YTBEPRISHHA OT I'yyan Hacocos
06'enUHEHAA . '

PykoBozCcTBO HIpPH CONEHCTBUU YHONHOMOUEHHOTO  ['yyIX IpenCcTaBHTeNA:

IpexnaraeTcH IJiA TOTO UTOOGH 0GeCHeduTh HPABUJBHYH YCTAHOBKY .

Io6aBOuYHHEe DPYKOBOLCTBA MOTYT OHTEL DOJIYYEHH.4YepPe3 KOHTAKT C.
MeCcTHHEM I'yyix NpeInCTaBUTENEM HIH BH30BOM IO Texedony 1-800-446-8537
(ABcTpanusg) . S T

HacToamee pykoBoxcTBO 06'AcHAET
cirenypmee :

[IpaBUABHAA! yCTAHOBKA

MeToguka samycxa

Meromuka paboTH

PeMOHTHH® pexuMm
[InaHoBOKAIUTANBHHE PEMOHT HacCOCa

OTHCKaHue nedexToB (HEmOPAIKOB)
3axas 3amacHHX DPeMOHTHHX yYacTeilt



| FOREWORD

This manual provides instructions for the Installation, Operation, and Maintenance of the

| -:;-'."”;}’Boulds Model 3196 ANSI Standard Dimension Process Pump. This manual covers the

“standard product plus common options that are available. For special options, supplemental
instructions are supplied. This manual must be read and understood before installation

. and start-up.

The design, materials, and workmanship incorporated in the construction of Goulds pumps
makes them capable of giving, trouble-free service. The life and satisfactory service of any
mechanical unit, however, is enhanced and extended by correct application, proper
installation, periodic inspection, condition monitoring and careful maintenance. This instruction
manual was prepared to assist operators in understanding the construction and the correct
methods of installing, operating, and maintaining these pumps.

Goulds shall not be liable for physical injury, damage or delays caused by a failure to
observe the instructions for Installation, Operation, and Maintenance contained in this
~ianual. '

'_. -; Warranty is valid only when genuine Goulds parts are used.

Use of the equipment on a service other than stated in the order will nullify the warranty,
unless written approval is obtained in advance from Goulds Pumps, Inc.

3 Supervision by an authorized Goulds representative is recommended to assure proper
B - ynstallation.
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Additional manuals can be obtained by contacting your local Goulds representative or by
calling 1-800-446-8537.

., - THIS MANUAL EXPLAINS
I Proper Installation

I Start-up Procedures

W Operation Procedures

B M Routine Maintenance

N I Pump Overhaul

Il Trouble Shooting

- I Ordering Spare or Repair Parts
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Texuuueckuii mepeBOy HaUWHAETCA CO CTPAHHAIH 7.

Kaxnuit nucT PycCKOro mepeBoza COOTBETCTBYET OIHOH cTpaHume
AHTIHHCKOTO0 TEeKCTa C OZHWHAKOBO 0603HaueHHOH crpammmelf,
Vckaouenue cOCTaBIAWT CTPaHMOH: 17, 19 m 33, xOTOpPHEe pacmo-
JOXEHH Ha IBYX JHCTAX. . 54

Pyccku#f mepeBox He comepxuT ueprexed u cxerue#t. Ing uTeHus
YRa3aHHHEX QUI'YpP HaLO O06pamaThCHE K COOTBETCTByKHe#l cTpamume
aHTJUHACKOTO TEKCTAa.

[lepeBoxnm crexan

B ropoxe Bpucbewu,
ABcTpanusa,
CeHTabpn, 1996.
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BE30IIACHOCTDH

Onpereaernus
O6mue mpPeroCTOPOXHOCTH

OITPENEJIEHMA

CTp. 7
cTp. 7

Hauuu#f Hacoc pacuuTaH Ias 6e30-
nacHo## ¥ HazexHo® skcnayaranmm,
KOrxa NPaBUJIBHO IPUMEHEH:M 006-
CJIy%XeH COOTBETCTBEHHO C HHCTDPYK-
OUAMH YTOTO PyKoOBOIxcTmBa. Hacoc
npexcrasasgeTr cob6oit yecrpoicTBO
HaxozAmeecs INOL IaBIeHHEM, C
BpamaomUMACH YaCTAMH K MOXeET
OKas3arThcd OnacHmM, OmepaTopH
K PEMOHTHUKHU ILOJXHH OCO3HATDh
BHIIECKa3aHHOE H CJeJOoBaTh MepaM
6e30HacHOCTU., I'yyan He IOJXEH
CUHMTaThCH OTBETCTBEHHHM 34 KakKOe
60 PpusHIecKOoe DaHEHUue, HOBPEX-
ILeHHEe HJIH 3aNCePEKY BH3BAHHHX He-
LOCTATOYHHM BHUMaHHEM K HHCTDPYK-
OHAM 3TOTO PYKOBOLCTBA. B Iaib-
HelimeM, B ®TOM DYKOBOJCTBE, CJIO-
Ba "Onacro", "OcTopoxro", "mpe-
IyunpexreHue'", 3amerka" ¥ T.I.
6YyNyT YyHOTPEeOASHHZLAA TOTO0, YTOOH
ykaszaTh Ha METOXH M YCJIOBHUA,
KOTOpHE TpebywnT 0co60T0 BHUMSHUSA
OT oImeparopa, Kak-To!

QIACHO!
JTO 3HAYHT, YTO CYmMECTBYET Ona-
CHOCTB§j KOTOpPas MOXET IPUUHHHTH
cepre3HOe pPaHEeHWe, CMEePThL KU
CYmEeCTBEHHOE Da3pPymeHUEe YCTaHOB-
K, €ecCNd HNperyupexxeHue He IIPH-
HATO BO BHUMAHHE.

Bamerka:

OCTOPOXHO!

9TO 3HAUHT, UYTO CYHMECTBYOT PCIOBHUA,

KOTOPpHE MOI'yT BH3BaTh JErKoe pa-

HEeHHE HJHA HOBPEeXRIEeHHEe YCTaHOBKH,

€CJH NperynpexneHHe He IPHHATO BO
BHUEMaHHE.,

HpHMepm:
' OMACHO!

Hacoc HM B KoeM ciyuae HE JOJXEH
6HTh HNYyMEH B DJKCINIYyATalHbn, eCIH
orpaxzeHue OoceBO¥ MyPTH yCTaHOB-
JIeHO HEeNPaBUJIBHO.

OCTOPOXHO!

IpocceaupOBaHHME NIOTOK BCACHBAD-
mero nmaTpy6ra Hacoca MOXEeT BH3-
BaTh KaBUTAIUD ¥ HOBPEXICHUE
Hacoca.

TouHas oceBada IEHTPOBKA
HeobXonuMa IAA IOArOTO
cpoxa paboTH Hacoca.

OBIME MPENOCTOPOXHOCTH

[Ipenocropexenne!
[lepcoHanbHOE pPaHEeHVE MOXET GHTH
BH3B&HO, €CJHM METOIH yVKa3aHHHE
B STOM DYKOBOZCTBE He OYIYT
IIOCIEeNOBaHH .

. Hum B KOeM cayuae Harpes uM-
nejyepa EJIA C'eMKY ¢ BaJa He
LOJNXeH OHTL NPUMEHEeH. JTO
MOXeT BH3BATh B3PHB 3aJI€p-
xaunoit (3araenHofi) XUIKOCTH.

. Hm B xoem ciayuae Harpes Ha-
coca He IOJXEeH MMEeTh MEeCTO
npu paszfopke. OTO MOXET
BH3BaTh B3PHB oOcTaBmedicsa
KUIKOCTH .

. Hwxorma Hacoc He FOMXeH 6HTDH
OIymeH B SKcIayaTanuin 6e3 mpa-
BUIBHO YCTAHOBJEHHOTO OI'pPax-—
IEeHus oceBo#t MyQTH.

. Hurorma "Hacoc He IOJXEH JKC-
OJAyaTUPOBATLCA BHIE pacueTHOHR

IIPOM3BONUTEIBHOCTH YCTAHOBJEH-

HOt mpu s3axkase Hacoca.

Hurxorgza Hacoc He poxxeH GHTH 3a-

nymeH 6e3 IpPenBapUTENbHOY 3aIUBRE

IePEeKaYNBaAEMO! XHIKOCTHI.
Hukorgza HacoC He IoIXeH paborars
HEXE DPEKOMEHIOBAHHOTO IIOTOKE
i "B cyxyno".

JHEPrud XK XEBUraTeNn BCeria IOJ -
XH& OHTH 3aMKHyTa HPEeXIe ueM
OPUCTYNUTH K PEMOHTY Hacoca.
Hukorza He omepupoBaThk Hacoc 6e3
JOJNXHHX MNPENOXPAHUTEJIbHHX IIPA-
crnocobaenuit.

Huxorja He samyckars Hacoc, ecau
32FEBUXKa Ha HarHeTaabHo¥ nUHMM
3aKPpHTA .

Hukorga HesamyckaTh Hacoc, eCiu
3aIBUXK2 Ha BcacHBapme# auHHH
3aKPHTA .

YenoBUA SKCIIYyATANUM HE IOJXHH
OHTL HU3MEHEHH Ge3 yTBepRIeHHUA
YUIOJNHOMOUYEHHHM OPEICTaBHTENIEM

or I'yyaxn.
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DEFINITIONS
GENERAL PRECAUTIONS

DEFINITIONS

This pump has been designed for safe and reliable
operation when properly used and maintained in
accordance with instructions contained in this manual.
A pump is a pressure containing device with rotating
parts that can be hazardous. Operators and
maintenance personnel must realize this and follow
safety measures. Goulds Pumps Inc. shail not be
liable for physical injury, damage or delays caused by
a failure to observe the instructions in this manual.

Throughout this manual the words Warning,
Caution, and Note are used to indicate procedures or
situations which require special operator attention:

Warning is used to indicate the presence of a
hazard which can cause severe personal injury,
death, or substantial property damage if the
warning is ignored.

A CAUTION

Caution is used to indicate the presence of a
hazard which will or can cause minor personal
injury or property damage if the warning is ignored.

NOTE: Operating procedure, condition, efc.
which is essential to observe.

EXAMPLES

Pdihb shall never bé“;;ef;;ea w:thoth :;hpling '

guard installed correctly.

A CAUTION

Throttling flow from the suction side may cause
cavitation and pump damage.

NOTE: Proper alignment is essential for long
pump life.

GENERAL PRECAUTIONS

Personal injuries will result if procedures
outlined in this manual are not followed.

Never apply heat to remove impelier. It may
explode due to trapped liquid.

o Never use heat to diassemble pump due to risk of
explosion from trapped liquid.

Never operate pump without coupling guard
correctly installed.

Never operate pump beyond the rated conditions to
which the pump was sold.

e Never start pump without proper prime (sufficient
liquid in pump casing).

e Never run pump below recommended minimum
flow or when dry.

e Always lock out power to the driver before
performing pump maintenance.

e Never operate pump without safety devices installed.
e Never operate pump with discharge valve closed.
e Never operate pump with suction valve closed.

e Do not change conditions of service without
approval of an authorized Goulds representative.




OBIIAH MHOOPMAIA

Onucanme Hacoca

3aBoxckasg TabJIHuUKa

lloryuerre Hacoca

XpaHeHue Hacoca

llon'em u meperBHXEeHHe Hacoca

cTp. 9
10
i1
11
11

OnucaHHe Hacoca

Mozenr 3196 npexcrTasygeT coboit
KOHCOJBHEHE, C OTKPHTHM HMIEJIE-
POM HEeHTpPOoOexHHE Hacoc, BHIION-
HARMUE TpeGOBAHUA CTaAHIAPTA
ANSI B73.1.

Momenp OCHOBaHa Ha 5-TH CHJIOBHX
OPEBOLAX ¥ 28-MU rUIPaABIHUYECEEX
pasmepax, Kak 3arpynnrpoBaHO:

STX 5 HACOCHHX pPa3MepoB
MTX 15 [ "
LTX 11 " "
XLT=X 5 " "
X17 3 " "

Koxyx Hacoca - mozaua MoBepx
OEeHTPaIbHON JUHUE C ABTOBEHTU -
aAnue#, Ipormajzka HOIHOCTHD
norpyxesHa. Omnopa, 3a oxHO
nejroe C KOPIYCOM pPacCUYHTaHa HA
MaKCHMaJIbHOE CONPOTHBIEHUE HE-
HEeHTPUPOBAHHOCTH K IEPEKamM -
BaHUW OT JHHEHHHX HArpys3O0K.

Umnennep - HOJHOCTE OTKPHT C
Hapesxog Ha BayNy. Pesnba
repMeTHYECKH H30JUPOBAHE OT

COZePXRUMOI'O Hacoca TepMo-
NIXaCTHKOBHM KPYTJEM KOJIBIOM,

Kpnmka HabuBounoi#t xaMmepu/
CaJbHEKA - Hacoc 3196 npeno-
CTaBJIACTCA C KPHUNKOH CaABHWKE
PacuHTaHHO® 1A HaO6WBKM u "Bur
™™y

Bope HaGHBHOR kaMepo# wuiu

™ 1
"Tofinrep Bope ramepolt ynaor-
JEeHHUA RIAA yAyumeHHOH paboTH
MEXaHHUYECKOr0 YIJOTHEHHA.

JepxaTesb -~ U3 KOBKOTO UyryHa, zep-
XaTenb OOTOUEH NI MOCAZKM B a3 Ha
KPHNKE CaJBPHHKA K C TOYHHM YCT2HO-

BOYHHM NTHPEM C IOCAIKO¥ B NONMHII-

HHKOBYI DPaMy.

Curopo#fi IpHBOX - YPOBEHb CMA30YHOTO
Macya BHIEH Yepes3 CMOTPOBOE CTEeKJO.
CnenuanbHOEe OXIaXIeHUE CMa3OYHOIO
Macla MOXeT OHTh IpPenoCTaBIEHO C
noMomsmw pebpucToil TpyOrE. Kaprepuasd
cMa3Ka GOHUHHE craHzapr. Cuaosoit
OPABOY THIDPABIMUUSCKH H3O0JHPOBAH C
HOMOmBW ['yyIX CKOHCTPYHDPOBSHHEM
N26MPHHTHHM YHIOTHECHUEM., Huxaxoit’
00TOuKE He moTpebyercs, UTOOH H3Me-
HATH CHCTEMy Ha TaBOTH}p HIY IyJIbBapU-
30BAHHYD CMA3KY.

Bax - Ban MoxeT GHTH HPEeROCTABJIEH C
an 6e3 BTYJIKH.

[oZMUTIHUKKE - BHyTpenum#t (Ha cropoHe
Hacoca) NONMHIHAK HeceT TOIBKO
ParAalbHy®w HATPY3Ky X MOXET CBOGOIHO
IBUTATHCA BHYTDH paMe. BHemrz#
NOZWANHUK ( HA CTOPOHE CHIOBOTO NPH-
BOZa) YCTAHOBIEH B 34INCUUKE U
3aMKHYT Ha BaJy ¥ B KOpImyce, 4YTOOH
HMETh BO3MOXHOCTE HECTU PafHaJbHYL
¥ OCeBy®W HarpyxKy. Bce jgomyckm u
IOCarKM BHIIOJHEHH N0 WHIYCTPUAJbHHM
CTaHzapTaM. BHYTPeHHH#l HOXMUOHAK -
ONHODPANHHA POJIWKOBHN MNONMHNHUK .
Buemuu#t nmopmmmHUWK - nBYyXpAnHHf c
JTIOBHM KOHTAKTOM, 33 HCKINUECHHEM
MOZenH | TX, I'ZLe XBa ONHODPAIHHX C
JIJIOBHM KOHTAKTOM PONMKOBHX HOX--
MUNHEAKE YCTAHOBJEH.

InHaMHUYeCKOe VHJIOTHEHHE - MOXeT OHTH
IpenocTaBleHO. OHO HCHOAB3YET
peneyniaep, YTOOH OTKAUUBATH XKHUIKOCTDH
“3 HabuBHOE KaMmMepH BO BpeMa paBoTH
Hacoca, ¥ CTaTHyYeckoe ycrpoiéicTmO,
KOTOpPOe NPeroTBpamaeT yTEeuKy XUIKOCTH
BO BPEMA OCTAHOBKH HAacCOCA.
Hanpasieune BpameHusg - o uacopolt
CTPEeJKe, €eCJU CMOTDPEHO Ha OPHBOI B
HanpaBJIEHHH Baja Hacoca.
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GENERAL INFORMATION
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PUMP DESCRIPTION

The Model 3196 is a horizontal overhung, open
impeller centrifugal pump that meets requirements of
ANSI B73.1.

The model is based on 5 power ends and 28
hydraulic pump sizes. Groupings are as follows:

STX 5 pump sizes

MTX 15 pump sizes
LTX 11 pump sizes

XLT-X 5 pump sizes

X17 3 pump sizes

Casing - The casing is top centerline discharge and
self-venting. The gasket is fully confined. An integral
foot support is used for maximum resistance to
misalignment and distortion from piping loads. ANSI
flat face serrated flanges are standard. ANSI| Class
150 raised face serrated, ANSI Class 300 flat face
serrated and ANSI Class 300 raised face serrated are
available.

Impeller - The impeller is fully open and threaded to
the shatft. The threads are sealed from the pumpage
by a Teflon O-ring.

Seal Chamber/Stuffing-Box Cover - The 3196 is
available with a stuffing box cover designed for
packing and BigBore™ seal chamber or TaperBore™
seal chamber for improved performance of
mechanical seals.

Frame Adapter - The ductile iron frame adapter has
machined rabbet fit to the seal chamber/stuffing box
cover and precision dowel pin fit to the bearing frame.

Power End - Oil level is viewed through a sight glass.
Optional oil cooling is provided by a finned tube.
Flood oil lube is standard. The power end is sealed
with Goulds designed labyrinth seals. No machining
is required to convert from oil to grease or oil mist.
Regreaseable bearings, greased for life bearings and
oil mist lubrication are optional.

Shaftt - The shaft is available with or without sleeve.

Bearings - The inboard bearing carries only radial
load, it is free to float axially in the frame. The
outboard bearing is shouldered and locked to the
shaft and housing to enable it to carry radial and
thrust loads. All fits are precision machined to industry
standards. The inboard bearing is a single row deep
groove ball bearing. The outboard bearing is a double
row angular contact bearing, except for the LTX which
uses a pair of single row angular contact ball bearings
mounted back to back.

Dynamic Seal - A dynamic seal is available which
uses a repeller to pump liquid out of the stuffing box
while the pump operates, a static seal prevents
leakage when the pump is shut down.

Direction of Rotation - Ciockwise {right hand) as
viewed from the driver, looking at the pump shaft.
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SABOJICKAA TABJIWUKA CMm. cTp. 10
CmorpeHo dur. 1

Kaxnnit Hacoc mMeeT gxBe I'yynnr Tafiivuxy mpercTapigomue HHGOPMANAD
TJIA Hacoca. . BUPKM yCTEHOBJEHH Ha KOXyXe H Ha NOIMUIHUKOBOH paMe.

Tabruyka Ha KOXyXe - IperocTasifgeT UHOOPMAIHUD LIS THIpaBInvYeckol
XapakTEPHUCTHKH HaECOca. BHEMaHme roJXHO OHTH O6pameHO Ha GHOPMY
ONMpEereNdnHy PasMep Hacoca:! Iozada X BCACHBaHHE - NaTUDPOBaHHHYR
MaxKcHMalbHHE pmaMerep B rnoiimMax (mpumep: 2x3-6) (¢ur. 1

Ta6auuka Ha TOXNUNHUKOBOR paMe - npenoCTaBifeT HHPOPMAOUD IS
CMa30YHOR CHCTEMH (QUI'. 2).

B cayuae sakasa s3amacHHX uacTefl HEOGXOZWMO OmHCATH MOIEND Hacoca,
pasMmep, cepuilHuit Homep, neranbHHi HOMep Tpebyemol zamyactu.

HMupopmanus MoxeT OGHTH B3ATA C NAHHHX Ha OHDKe KOXyXa. JleTalbHHHA

HOMep uacTed MoxeT OHTH HalifeH B HTOM DYKOBOICTBE.

10



NAMEPLATE INFORMATION

3
(I GOULDS PUMPS. INC . <5 mis +v-)
' * MADE IN USA
IMPLR. |MAX.
DIA. DIA.
GPM| s RPM
@ MOD. SIZE @
STD{ J MAT L. I
NO. CONSTR.
SER. MAX. DSCN. l:l
NO. PSI @ 100F
\L CAUTION: AFTER STARTING DO NOT OPERATE AGAINST CLOSED VALVE j
7
L Fig. 1
Every pump has two Goulds nameplates that provide Bearing Frame Tag - provides information on the
information about the pump. The tags are located on lubrication system used (Fig. 2).
the casing and bearing frame. . . ] .
When ordering spare parts you will need to identify
Pump Casing Tag - provides information about the pump model, size, serial number, and the item
pump’s hydraulic characteristics. Note the format of number of required parts. Information can be taken
-5 the pump size: Discharge x Suction - Nominal - from the pump casing tag. {tem numbers can be
- ) maximum Impeller Diameter in inches. found in this manual.
(Example: 2x3-6)(Fig. 1).
. GOULDS PUMPS INC.
’ MOD. SENECA FALLS, N.Y.
MADE IN USA
SIZE
SER.
NO..
LUBE

\

Fig. 2

10
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[IOJIVUEHUE HACOCA

Hucnexmusa poixHa 6HTE NPOU3BEIEHA KaK MOXHO CKOpee II0 HNOXyYEeHHH
Hacoca. TmaTenbHO NPOBEPUTH, €CAW BCE OHIO B IOJHOM HDODHAIKE.
CocTaBHTPH CHUCOK HNOBPEXICHHHX HJIM YTEPAHHHX uvacTel mpm MOJXYUESHUH
cueTa M JNOKYMEeHTa IO XOCTaBKe. COCTaBHUTh pPEeeCTep KaKuxX-JIu6o
TpeCoBanu# OT TPAHCHOPTHO! KOMIAHWH, KAaK MOXRHO CKOpee.

Tpe60BaHNA InJNA XPaAHEHUS

Koporku#t cpok: (Menbme (6) mecTm Mecsmes). I'yyar HODMAaXbHHH
YyOaXOBOUHHE MeTOJN DacUYWTaH, YTOOH HPEJOXPAHHTH HACOC HA BPEMI IEDECHIKH .
Ilo monyyeHWH HOMECTHTH B 3aKPHTOE CyXOe IOMEemEeHHe.

Jonru#t cpok: (Boxkme yeMm (6) mecTs MecsaneB) IIOIWANHEKA ¥ O6TOYEHHHE

IOBEPXHOCTH TPEeOy0T NOKPHTHA CIENUANBHHM NPEIOXPAHHTEIBHEM COCTSBOM.
lloBOpauuBaTh BaJ HacOCa HECKOJNBKO pas kaxmHé Tpu (3) mecsua.
O6pamafitecy Kk pabpuraTopaM CHIOBOTO HPUBOIS X OCEBOH MYyQPTH . OTHOCH —
TEJBbHO HXHHUX JOJTOCPOUHHX METOJOB XPaHEHHA. XPaHHTh HacoC B 3aK-
PHTOM CYXOM IIOMENMeHHuH, '

3aMeTxa: JOXrocpodHOe IPerOXPaHUTENBHOE CPEeICTBO IJA HACOCA MOXET
O6HTH KYIJEHO NPH HCXOIHOM 3aKase, '

Hox'em ¥ pmeperBUEEeHUE HACOCH

Ocropoxuo! -

Hacoc u cocraBHHe uyacTH TAxenHe. HenocTaTok B HOX'eMe M omope
00OpPyIOBaHAL MOXET HOBECTH 3a COGO# cepre3HOEe (U3WUECKOe paHEeHHe,
UJ¥ TIOBPEXNEeHUE Hacoca. DOTHHKH CO CTaJbHHMU HOCKSMY LOJXHEN OHTDH
OLEeTH BO BCE BPEMHA.

HacocH IONRHH IIePENBAraThCA C OCTOPOXHOCTHW. IO 'eMHOe o60opyxno-
BaHHE NONKHO OHTH JOCTATOYHHM IJAA TOTO, UTOOH IIOIIEDPXATEH NEXBEYIO
ycTaHOBKy. [nA mox'eMa TOJBKO OXZHOTO HACOCAE HANEXHHE I'DYy30-
nox'eMHHe IETHM HOJXKHH OHTE MOHTHPOBAHH IION (AAHIEM BCACHBLHHA U
normunHUKOBO# pamoii. JIA mox'eMma Hacoca YyCTaHOBIEHHOTO Ha obmeit
paMe rpysonon'eMHHe NeTJH JOJXHH OHTP MOHTHPOBAHH NION obme# pamoft

7 QraHIeM BCACHBaHUA, UIM [OJL CHJIOBHM IDUBOILOM X (IAHIEM BCACHBaHUM.
Cuorpeno ¢ur. 34, B, C pia DpEMepa OPaBHIBHHX METOLOB HOZ'eMa.

11



RECEIVING THE PUMP

Inspect the pump as soon as it is received. Carefully
~gheck that everything is in good order. Make notes of
¥amaged or missing items on the receipt and freight
bill. File any claims with the transportation company

as soon as possible.

STORAGE REQUIREMENTS |

Short Term: (Less than 6 months) Goulds normal
packaging procedure is designed to protect pump
during shipping. Upon receipt store in a covered and
dry location.

Long Term: (More than 6 months) Preservative

treatment of bearings and machined surfaces will be

required. Rotate shaft several times every 3 months.

Refer to driver and coupling manufacturers for their

long term storage procedures. Store in a covered dry
,,,/'ngation.

<)

NOTE: Long term storage treatment can be
_ purchased with initial pump order.

HANDLING

- Pump and components are heavy. Failure to

properly lift and support equipment could result
. -in serious physical injury, or damage to pumps.
a }Steel toed shoes must be worn at all times.

L.

Use care when moving pumps. Lifting equipment
must be able to adequately support the entire
assembly. Hoist bare pump using a suitable sling,
under the suction flange and bearing frame.
Baseplate mounted units are moved with slings under
the pump casing and driver. Refer to figures 3A,B,C
for examples of proper litting techniques.

12
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YCTAHOBKA
MecTomonroxenue CTDP. 13
BupasruBaH“e MoHTaxHO® maMTH 14
OceBoe meHTPHpOBaHHEe ¥ MeTOX OEeHTPEPOBAHUS 14
IIpoBepka 0ceBOr'c meHTPEPOBAHHA 14
Kpurepuit mexrpupoBanus 15
Ycranoska 15
Hs3Mepenue 16
YrioBoe nmeHTpPHpOBaHHUE 16
HaparnrenbHoe IEeHTPUPOBAHHE 16
[lornas BuBEepKRa . 17
Hemosazxu W mompaBka BHBEPKHU (HeHTprOBaHHH, HA.JIAIKY )- 18
3anuBHOR MAM TpamM60BaHHHE meMenT 18
IlpoBepKa BHBEPKH 18
Tpy6onposonw 18
O6mue ykaszaHuA: 19
Bcacupanmue TPYyGOIPOBONH 19
HarnerarenbHHe TPy6OIDPOBOIH 19
3akJIoURTEeNbHAA NPOBEPKA TPyO6ONPOBOXOB _ 19

MEC TOIIOJIOXEHUE /6YH TAMEHT

Haeoc ponxen 6uThr pacmonoxen
BOJNU3H HCTOUHUKA MONAYH XKAI -
KOCTH, a TakxkXe JIOJXEeH HMeTh
LOCTATOYHO IPOCTPAHCTBA IJIS
ONePHPOBAHUA, YyXOIa M HHCHEKIHH.

HacocH ycTaHoBIeHHHE Ha MOHTaX—
HO# mimTe O6HYHO WMemT IONNUBKY
XUITKOI'0 IEeMeHTa Ha 6eTOoHHHE QyH-
IaMeHT, KoTopui (pyHmamerT) 6mx
3aXUT Ha IPOYHOM OCHOBAHWH.
dyHEaMeHT XONXEH NOTJIOTHTDH
KaKue-Ju00 KoNeGaHudA U cHOpPMH-
POBaTh XECTKY® OHNOPY IJIA Hacoc-
HO# yCTaHOBKH.

13

MecTonmonoxenme M pasmep GyHIaMe HTHEY
GONTOB YKa3aHH Ha ob6meM BHJe YepTexsa
IPenocTaBIsAEeMHM BMECTE C IaHHEMH
Hacoca.

PYyHIaMEeHTHHE -GOJTH OOHYHO KAPMAHHOTO
runa (gur. 4A) WIX KPOYKOBOTO THHA
(¢ur. 4B). O06a THENDZ TO3BOIELT
OBUXEeHHe GOJITOB HPU FCTEHOBKE.
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INSTALLATION

SITE/FOUNDATION . . . . . . . . ittt e i e e et e e e e 13
LEVEL BASEPLATE . . . . . . . . i ittt e e e e e e e e e 14
ALIGNMENT AND ALIGNMENTPROCEDURE . . . . . ... .. ... ... 14
AlignmentCheck . . . . . .. ... ... . .. ... 14
Alignment Criteria . . . . . . .. ... ... 15
SetUp . . ... e e e e e e e e e e e e 15
Measurement . . . . . . . .. . ... 15
Angular Alignment . . . . ... 16
Parallel Alignment . . . . . . .. ... 16
? Complete Alignment . . . . . . ... ... ... ... ... 17
: Alignment Trouble Shooting . . . . . ... ... ... .. ......... 17
GROUT BASEPLATE . . . . . . i it it i it ettt e e e e e e eee s 18
AlignmentCheck . . . . .. . ... ... .. ... 18
PIPING . . . ... e e e e e e e e e e 18
General . . . . . . ., 18
SuctionPiping . . . . . . . ... 19
Discharge Piping . . . . . . . . . . .. . . . . . 19
Final PipingCheck . . . . . . . ... .. .. ... ......... ... .19
- SITE/FOUNDATION
) : A pump should be located near the supply of liquid The location and size of the foundation bolts are
8 and have adequate space for operation, shown on outline assembly drawing, provided with the
., maintenance, and inspection. pump data package.
| Baseplate mounted pumps are normally grouted on a Foundation bolts commonly used are sieeve type
concrete foundation, which has been poured on a (Fig. 4A) and J type (Fig. 4B). Both designs permit
solid footing. The foundation must be able to absorb movement for final bolt adjustment.
any vibration and to form a permanent, rigid support
for the pumping unit.
/ BASEPLATE ' BASEPLATE
AN AR RN @
BOLT N BOLT
DAM\S S sHIMs DM - T ehMs
- RNIlY
ORI g‘ - N .
* N||[N——SLEEVE .
. a Lzeses 4 < 3 4 _
s . Fig. 4A R ) Fig. 4B
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BHPABHVBAHVE MOHTAXHONA ILIMTH

1. THoxoxuTs nBa Hab0pa KIUHBEB
HJIF TOHKHMX IPOKJIZNOK HA
-giynzamMenT, Onme Habop c
IBYX CTODPOH OT KaxIoro
6oxTa. Pasmep Hab6opa KIMHL-
€B TakKoOB, UYUTOOH XEePXATH DPaMy
Hacoca or 20 MM mo 40 MM

Ha®m QYHEaMEeHTOM, U T.0., 06-
JEeTYHATH B3AJHBKY XHIKOI'O
nemeHra. (Cm. dur. 5A).

OCEBOE ITEHTPHPOBAHUE U

2. JY6pars BOXYy u/mam ckpam us
KapMaHOB (YHIAGMEHTHHX GOJTOB
nepern 3alWBKOE XHIKOTO meMeHTa.
Haburer xKapMaHH QyHIaMeHTHHX

60JTOB TEKCTHIbHHMHA KOHIaMu .

OCTOPOXHO HANOXKHTH MOHTAXHYD
OIAUTY Ha yHIaMEeHTHHE GOJXTH.

BHPOBHATE IJHTY C IZOHYCKOM
3.2MM BIOXB C NOIDYyCKOM 1,5MM
NONePeK DPaMH C HOMOHBLY KIMHBLEB
(CMm. ¢mr. 5B).

5. 3arTAHYTH GOJTH BPYUHYW.

METOL HEHTPHPOBAHHUS

OnacHo ¢

[lpexne weM HAYMHATH IEHTDH-
POBaHHE HAXO YIOCTOBEPHTHCA B
TOM, 4YTO BJIEKTPOHPHEBOJN OHJI
3aMKHYyT. B IPOTHBHOM ciayuae
Cephe3Hoe PU3IUUECKOEe DaHEeHHe
MOXeT OHTE HPHYUHEHO.

¥ DPa36OPKH OrpPaxIe—
MyPTH CMOTPETH »
(Ipumoxenue 1I).

Ina c6opru:
HUA oceBof
HHCTPYKIHU

IlyHKTH, Ha& KOTOPHX NEeHTPHPOBE-
HHEe IIPOBEPEHO ¥ OTPEryIMPOBAHO:

. HavansHas BHBepxa noaxuHa OHTEH
crejyiaHa IIPexje ONEePHPOBAHUS
Op¥ OKDPyxawme# remmeparype
Hacoca H NIpHBOIA.

. SaKINUHTENbHAS BHBEPKAS JOJEKHA
O6HTH cHedaHa Ipu paboueit
TeMIepaType Hacoca ¥ OPUBOIL.

Busepra gocrHraerca no6amkoi
HJIH YMEHLHNEHHEM UYHCIS TOHKHAX
IPORJANOK IION IPUBOLOM, X
CIBHTOM yCTAQHOBKH B I'OPH30H-~
TAJIBHOM HaIPaBJEHUH, €CJH
HeoOXOITHMO .

14

3aMmeTra: IlpasuabHOE UEeHTPHPOBAHEE
(BHBeDKa) gBIfeTCH OTBET-
CTBEHHOCTHD YCTAHOBMUKS
Z yUOTpeOHTens Hacoca.

AxXKypaTHa#s BHBEDKS IOJXHS OHTbD
BOCTHTHyTa. DBesnepebofinam pabora
MOXeT OHTbL NOCTHTHyTS, €CIH CJe-
LOBaTh YKa32HHHM HPOLELYyDaM.

IlpoBepxa BHBEDKU

HauanrHas BHBepKa (xXomommas) .

o llepenr sanusBko#t XEIKOTO HEMeHTa -
YEOCTOBEPHTHCA B TOM, YTO IEHT-
PAPOBAHHE MOXeT OHTH CLEJSHO.,

» llocnme 3anmuBKY RUIKOrO meMeHTa -
yOenuTECA B TOM, UTO HHUKAKHX
CIBHIOB HE IOPOH3OMJIOC BO BPEMH
338JUBKH .

+ lloene npucoemunenus TPpy6oHnpo -
BOIOB y6emuThHCH B TOM, YTO
Harpyska oT Tpy6ompoBOIZOB He
IOBJXWAJNE HA BHBEDPKY. Fcau
CIBUT 3aMEYeH, HU3MEHUTEL TPy6O-
IPOBOJNH TaKUM 06pas3oM, YTOGH

yopaTe HaNpAXEHUA BO drannax
Hacoca.
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LEVEL BASEPLATE

1. Place 2 sets of wedges or shims on the foundation,

one set on each side of every foundation bolt.
The wedges should extend .75 in. (20mm) to

1.5 in. (40mm) above foundation, to allow for
adequate grouting. This will provide even support
for the baseplate once it is grouted.

PN

Lb‘:]
13

=%

2. Remove water and/or debris from anchor bolt
holes/sleeves prior to grouting. If the sleeve type
bolts are being used, fil! the sleeves with rags to
prevent grout from entering.

3. Carefuily lower baseplate onto foundation bolts.

4. Leve! baseplate to within 18" (3.2mm) over length of
the baseplate and to within .088 in. (1.5mm) over
the width of the base by adjusting wedges.

5. Hand tighten bolts.

A a8 n

\mmm/

Fig. 5B

ALIGNMENT AND ALIGNMENT PROCEDURE

Before beglnmng any alignment procedure %
make sure driver power is locked out. Failure "
to lock out driver power w:ll result in senous
physical lnjury o

To remove guard refer to coupling guard
assembly/disassembly instructions.

The points at which alignment is checked and
adjusted are:

e Initial Alignment is done prior to operation when
the pump and the driver are at ambient
temperature.

e Final Alignment is done after operation when the
pump and driver are at operating temperature.

Alignment is achieved by adding or removing shims ’
from under the feet of the driver and shifting
equipment horizontally as needed.

14

“NOTE: Proper alignment is the responstblllty of
“'the installer and user.of the unit. :

Accurate alignment of the equipment must be ‘
attained. Trouble free operation can be accomplished
by following these procedures.

ALIGNMENT CHECKS

Initial Alignment (Cold Alignment)

¢ Before Grouting Baseplate - To ensure alignment
can be obtained.

« After Grouting Baseplate - To ensure no changes
have occurred during grouting process.

¢ After Connecting Piping - To ensure pipe strains
haven't altered alignment. If changes have
occurred, alter piping to remove pipe strains on
pump flanges.
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3akJUHTEeNbHAA BHBEpPKa (ropsuasg

BHBEDKA )

. Ilocae mavansuoro mpobera -
Y706 ZOCTUTHYTH HPABUIBHYD
BHBEPDKY, KOorjza o6a HacoCc #
CHJIOBOH¥ IPHBOJ KOCTHIJIH

17

Hayxanxa

1. VYcraHOBHTE nBa nudpepbraTHux
HHIVKATOPa Ha oceBoff moxyMygpre
(X) rexum o6pasom, uTo6H OHE _
OKa3ajuchk B KOHTEKTE C . HOXymyd-
rot . (¥). (Cm. ¢ur. 6) o

paGouelt remmeparypH. C 3TOro 2. IlpoBepHTE FCTAHOBKY MHIMKATODOB
MOMEHTa BHBEDKZ IOJXHE OHTH IPK IOMONY BPAMEHEA TOXYMYDTH
IPOBEPEHA HEePUOIHUECKH B (X), uTo6H yrocroBepETBCH B TOM,
COOTBETCTBUU C OIEPATHBHEMHA YTO WIIH HHIEKATODPOB XDAHAT
MeTonaMy yCTaHOBKH. KOHTaKT ¢ moxymydroit (V) m me
3aMerka: HpoBepxa BHBEDKH IOJXHAE ~ OTCTapT.
OHT® cHmexaHa, ecId Tem- . .
TepaTypa NIpormecca ua3- Y3meperue
MeHeHa, TPyGOmPOBOXNH 1. Juas o6eCHeveHHs aKKYPaTHOCTH
LePENENaHH, HJIA Hacoe OTCUETOB, BCErZa HALO BPAmMATh
PEMOHTHPOBAJICH o6e NONOBHHH MYyQTH OIZHOBDPEMEHHO,
KpurTepuii BHBEDKH ENS TOTO, YTOOH KOHTAKTH HAXO-
IUJHACH Ha TOH xXe camo#t Touxe
Xopomee NeHTPUPOBAHHE MOXKET OHTH TOXyMYHTH 'Y'. Bro mperOBPATHT
AOCTUI'HYTO, €CJIH NUpepOIaTHHE mo6He NPOGAEMH H3MEDEeHWA, KOTODHE
HHIUKATODP HOKAa3HBAET, COOTBETCT=? MOTYT BOSREKHYTH GIATOIADA BHGer
BEHHO cO cmecudpuranmmeit, orcuer “ momymydTm 'Vt ~ y
.002 gxwiiva ( .05MM) ofmero wHIW- * ,
KaTOPHOTO OTCUEeTa, HUJY MEeHbme, 2. U3MEpeHWS NOMXHH OHTDb CIEJSHH B
KOT'Ia HAcOC ¥ CHJIOBO¥ IPHBOX TO BpeMA Kak OONTH JepXamue HPH-
HaxomATca Hpu pabBoue#l remmepa~ BON 3aTAHYTH. OcyabuTh 9TH GONTH
Type. KOTZa XeJamnTCH NONPABKN BHBEDKH.
Bo Bpema mepuoza ycTaHOBKH, 3. OcropoxHOCTE HeoOXOZMMa, UTOO
ONHAKO, HeOOXOIMMO HaPaAINEeIBHO HE IOBPENUTEP MHIAKATODPH BO BPEMA
OPOBECTH BHBEDPKY B BEPTUKaJIBHOHR CIBHIa IPUBOXS IAL HOHPABKU HA
OIOCKOCTY XIJA XIPYTrOoTo KPUTEpHA, BHBEDKY. .
KaK HOCJIEICTBHE Pa3HHX BEJIUUUH
pacmupeHHs Hacoca X OPEBOZa. B
Tabannme 1 moKasaHH DEKOMEHIY-
eMue npexBapHTenBHo<£§onomeé)
AOHYCKH IJA HaCOCOB QIEKTPH -
' Y@CKHUX HPHBONOB NDU pPa3IUYHHX
pabounx TeMmmeparypax (Cum. Tab-
auny 1 Ha cTp. 15?.
TABJIAIA 1

lonmycku mapaanenbHof BepTHXambHO# BHBepKH (xomozHoe cocrosmue)

Temneparypa nepexauxru

JomycTHMAA Da3HWNA JIJIS Bajla IPUBOIA

50°F (1009¢)
1500F (ssocg
2509F ({1200
3509F (1750)
450°F é218°
5509F (228°
650°F (3430
700°F (3710)

-002  gwitma (.05mm)  puxe
.001 " «03mm BHIE
.005 n é.’Ime "
.009 " («23mm "
.813 " «33mm "
017 " «43mm "
.021 " «53mm "
023 (goitma) (.58mm)  gume

15
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Final Alignment (Hot Alignment)

* After First Run - To obtain correct alignment when
both pump and driver are at operating temperature.
Thereafter, alignment should be checked
periodically in accordance with plant operating
procedures.

NOTE: Allgnment check must be made if
process temperature changes, piping changes
and or pump service Is performed.

ALIGNMENT CRITERIA

Good alignment is achieved when the dial indicator
readings as specified in the alignment procedure are
.002 in. (.05 mm) Total Indicated Reading (T.I.R.) or
less when the pump and driver are at operating
temperature (Final Alignment).

During the installation phase, hoWever, it is necessary
to set the paraliel alignment in the vertical direction to
a different criteria due to differences in expansion

“rates of the pump and driver. Table 1 shows

recommended preliminary (cold) settings for electric
motor driven pumps based on different pumpage
temperatures. Driver manufacturers should be
consulted for recommended cold settings for other
types of drivers (steam turbines, engines, etc.)

Table 1
Cold Setting of Parallel

Vertical Alignment
PUMPAGE TEMPERATURE SET DRIVER SHAFT
50°F (10°C) .002in. {.05mm) LOW
150°F (65°C) .001in. (.03mm) HIGH
250°F (120°C) .005in. {.12mm) HIGH
350°F (175°C) ,009in. (.23mm) HIGH
450°F (218°C) .013in. {.33mm) HIGH
550°F (228°C) __.017in. (.43mm) HIGH
650°F (343°C) .021in. ((53mm) HIGH
700°F (371°C)

.023in (.58mm) HIGH

18

SETUP

1.

Mount two dial indicators on one of the coupling
halves (X) so they contact the other coupling half

(Y) (Fig. 6).

Check setting of indicators by rotating coupling haif
X to ensure indicators stay in contact with

coupling half Y but do not bottom out. Adjust
indicators accordingly.

P

3R

- |

Y X
(MOTOR END) (PUMP END)

Fig. 6

MEASUREMENT

1.

To ensure accuracy of indicator readings, always
rotate both coupling halves together so indicators
contact the same point on coupling half Y. This
will eliminate any measurement problems due to
runout on coupling haif Y.

Take indicator measurements with driver feet
hold-down bolts tightened. Loosen hold down
bolts prior to making alignment corrections.

Take care not to damage indicators when moving
driver during alignment corrections.

15




yraoBas (BepTHKaIbHAS IIJIOCKOCTH )

BHBEpKE

JacTH yroBIXETBODAOT yriaoBo# BH-~
BepKe, KOrza OTCUeT UHIUKATODA

A (yraosot#t HHIUKATOD) HE MEHAETCH
B npexenax Golxee ueMm .05MM, mpu
H3MEpeHur Ha veTHpex 900 orTgenpb-
HHX TOUKSX.

BeprHxanrHag mompaBra (cBepxy
B HH3)

1. TocraBuTs Ha HOX® EHIMKATOD
A Ha Bepxue#t MeprTBOH# Touke
OeHTpansHol JuHUR 512 HOJI -
ﬂGHB? nmoxymydra (¥

2. IloBepHyTsr MHEEKaTO EO HUX-
He#t Meprso#f Touwxum (6 uacos).
IIpOBEPUTH KOHTAKTH ¥ 3amH-
caTh OTCUET,

3. OrpunarenrEnit orcusT

OceBHe momyMy9TH pacxomarcs
6oree BHU3Y ueM HaBepxy.
Hompasurs nubo mor'emom omop
NpUBONA Ha BHXOZE Bajia,
yonorpebasd TOHKHE IPOKJIANKH ,
HI¥ OOHUXEHHEM NIPOTHUBOIO-
JOXHHX OIOD NPHUBONE C IIOMOLBI
NaIeHAA TOHEHUX NIPOKJIATLOK
YéM. pur. 74).,

HONOXHTENBHEN OTCUET -

OceBHe TOXyMyPTH pacxonsTcs
Sonee HaBepxy, uem BHU3YS
HompaBuTs nM60 mOoHWXEeHmEM
OIOP NPHBOXNA HA BHXOIE BaJa
C HOMONBY YIXAJEHHA TOHKHUYX
OPOKJI&ZOK, HIX HOX'eMoM
TPOTHBONOJOXHHX OHmOP HNPHBOIA
LOoOaBAAA TOHKHE IPOKIATKH ,

4. IloBTopars gzeficTBuUs 1, 2, 3
A0 TeX IIOpP HOKa oTCcusT
HHINKaTOpa A He NnoxaxerT
.05MM HIu MeHbme,

I'o H3O0HTAJbHAA NONDABKA (C OgHOﬁ
CTOPOHH Ha, IPYTITVIo

1. TIlocrasuTs Ha HOIB HHIHUKaTOD
A Ha JneBo# cropome IoJXy -
MyQTH 'V', Ha 900 or Bepx-
He#t MeprBo#t Touxku (9 wacon).

2. [lloBepuyTs uHEmKaTOD yepes
BEDX cieBa Hampaso, 180° or
Havaxa (3 yaca). [lposepurs
KOHTaxKTH ¥ 3amMcaTh OTCUST,

16
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OrpumarenbHH} oTCUsT

Ocesne momymygra bacxogaTcHE 6ojyee
C NpaBOf CTOPOHH, ueM c JeBOH.
onpasuTs xm60 CIBHI'OM IPHBOIS
[IPH BHIXOZe Balla BIEBO, HIH CIBHU -
T'OM TPOTOBONIOJOXHOT'O KOHHA BIIPABO.
Hosmoxurensuuit orcusy

OcesBne HOXYMYyPTH HPpHUEIexeHE Gojee.
C IpaBo#l CTOPOHH, yeM ¢ nepof. .
llonpasuTs nubo CILBHTOM HPHUBOIA
IPH BHXOZE BaJja BHPABO, HAU
CIBHI'OM IIPOTHBOIOIOXKHOTO KOHIIa
BIeBO. (CM. ¢ur. 7B)

osTopars meficrsus 1, 2, 38 5o
T€X IOp NOKa OTCUET HHIURATODa A
He Ioraxer .05MM uMaM Mmembme.

Bropuuuo IPOBEPHTE 06€ r'OPHBOH-
TANbHYH X BEDPTHKAJIBHYD BHBEDKH,
47006 y6emuTBCH, UTO HE OXEHa u3

HAX HE Hapymmia xpyryo. Hompa-
BHTE K8K HeOOXOIMMO.

[laparnearHas BHBEDKS,

!
Yacru yroBreTBOpPSBLT HapajiedbEyn
BHBEDPKY, KOrja OTCUET WHIUKATODa P
HE€ MEHAEeTCA B HOperelax Goxee uyem
-002 moiiva (.05mMM) mpm mamepenun Ha
yerHpex 900 rouxax npm paboue Tem-

TepaType.

[IpexBapuTensune XOXOIHHE

BEPTHKAIBHEE HOIYCKH ISHH B Taﬁnnne 1.

Bepruxanbras monpapka (.cBepxy B HEB )

1.

[locTaBUTs Ha HONB HHIWKATODP P ma
BepXHeR MepTBO# Touxke memTpaibHOh
auauE (12 moxzens) ocemol oy -
MydpTH 'Y' (CM. duET. 6)

NOBEDHYTH HHIWKATOD 10 HEEHeH
MeprBo# Touru (6 wacom). IHpo-
BEDHTh KOHTAKTH H B4NHCATh OTCUST.

OrpunaTenpuuit oTcusT

Ocesas noaymydra 'X' HExe uwem 'YV!.

[lonpaBHTs ¢ NMOMOMBIL YZAJLEHH
TOHKHX IPOKJamOK ToxmuuHo# pasHOl
[IOIOBHHE OTCUYETa U3 II0on 060X
OIIOp HIPHBOLA.

[loroxuTenbHHE OTCUST

Ocesas moxymypra 'X! BHme yem 'Y!.
[lonpaBUTh C IOMOMBO KOGABKY TOH-
KHX IPOKJANOK TOJMUHOE paBHOH
NOJOBHHE OTCHUETA IOK KaXIylw OIODPY
npuBona (cM. gur. 8A).
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ANGULAR ALIGNMENT

A unit is in angular alignment when indicator A
(Angular indicator) does not vary by more that .002 in.
(.05 mm) as measured at four points 90° apart.

Vertical Correction (Top-to-Bottom)

1. Zero indicator A at top dead center (12 o'clock) of
coupling half Y.

2. Rotate indicators to bottom dead center (6 o’clock).
Observe needle and record reading.

3. Negative Reading - The coupling halves are
further apart at the bottom than at the top. Correct
by either raising the driver feet at the shaft end
(add shims) or lowering the driver feet at the other
end (remove shims), (Fig. 7A).

Positive Reading - The coupling halves are closer at
the bottom than at the top. Correct by either

lowering the driver feet at the shaft end (remove
shims) or raising the driver feet at the other end

(add shims).

Y X
g . )
L \/ |
HE 7 HE HE
SHIMS
Fig. 7A

4. Repeat steps 1-3 until indicator A reads .002 in
(.05 mm) or less.

Horizontal Correction (Side-to-Side)

1. Zero indicator A on left side of coupling half Y, 90°
from top dead center (9 o'clock).

2. Rotate indicators through top dead enter to the right
side, 180° from the start (3 o’clock). Observe
needle and record reading.

3. Negative Reading - The coupling halves are further
apart on the right side than the left. Correct by
either sliding the shaft end of the driver to the left
or the other end to the right.

Positive Reading - The coupling halves are closer
together on the right side than the left. Correct by
either sliding the shaft end of the driver to the

right or the other end to the left (Fig. 7B).
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Fig. 7B

4. Repeat steps 1 through 3 until indicator A reads
.002 in. (.05 mm) or less.

5. Re-check both horizontal and vertical readings to
ensure adjustment of one did not disturb the
other. Correct as necessary.

PARALLEL ALIGNMENT

A unit is in paraliel alignment when indicator P
(paralle! indicator) does not vary by more than .002 in.
(.05 mm) as measured at four points 90° apart at
operating temperature. Note the preliminary vertical
cold setting criteria, Table 1.

Vertical Correction (Top-to-Bottom)

1. Zero indicator P at top dead center of coupling
(12 oclock) half Y (Fig. 6).

2. Rotate indicator to bottom dead center (6 o’clock).
Observe needle and record reading.

3. Negative Reading - Coupling half X is lower than

- coupling half Y. Correct by removing shims of
thickness equal to half of the indicator reading
under each driver foot.

Positive Reading - Coupling half X is higher than
coupling half Y. Correct by adding shims of
thickness equal to half of the indicator reading
from each driver foot (Fig. 8A).

Fig. 8A
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3aMeTka: OXMHAKOBOE YHCIO TOH-

KHX IPOKJISTOK IOJXHO
OHTH 106GaBJIEHO HUJH yza-
JeHO M3 noxm Kaxxyoih :
ONOPH IPHBOXA. B mpo-
THBHOM CJy4ae BEPTH-
KalbHadA yrioBafd BHBEDKA
O6yzer HapymeHs,

4. lloBropaTs meficrema 1, 2, 3
ZO Tex IOP IOKA OTCUET HH-
Z¥Karopa P He mowkaxer .002
gofiMa ( .O5MM) uam Membme
OpY HarpPeToOM COCTOAHHM, HIK
B COOTBETCTBUM ¢ Tabaupmeid 1
B XOJXOZHOM COCTOSHUU,

I'OpHBOHTANBHAS HOOPABKA (e
ONHOY CTOPOHH H& XPYIyWH)

1. HocrasuTs Ha HOIbL HHIAKATOD
P ¢ neBo#t croponm ocesoft
TeMIeparypH 'vV', 909 or
BepxHe# MepTBOH TOUKM
(9 uwacos).

2. TIloBepryTH HHIUKaTOp 4Yepes
BepX cieBa Hampaso, 180°
or Hauvaya (3 waca). Ipo-
BEDUTH KOHTAKTH ¥ 3aOHCATh

oTCUYeT,
3. OrpunarensHu# oTcueT -
nmoaymydra 'Y' cusBmHyTa

BIEBO OT XPYyToH HOXyMyPTH
'X'. TIlompasuTe ¢ IOMOM B

... CIBHT'a NPUBOXA PABHOMEDHO
B HYXHOM HAUPABJICHUH.

3amerxa: HepaBuomepmkit IIPEBOT

MOXeT BH3BaTh Hapyme-
HHe TOpU30HTaJAbHOHN
yTIOBOH BHBEpKH.

4. IHosTopars peficTsug 1, 2, 3
XO TexX II0op IIOKa OTcUeT
HHEIUKATOpPa HEe moxaxer .002
rofima (,05MM) mrum Membme.

5. Bropuumo OPOBEPUTE 06€ To-
DUBOHTENPHYW K BEDPTUKAILHYD
HacTpalku, uTob yoeruTncs,
UYTO HM OJHA M3 HUX HE MOB-
JRANL Ha nPYyTryow. [lONpaBHUTH
KaK Heob6xXoxmMmo.

3. [IHonoxwmrenruuit orcuer - nony-
My$ra 'Y' crBHHyTa BHDPABO OT
Ipyro# moaymyprm 'X'. [Mom-
PaBHTH C IOMOMBLI CIBHUI2 NPH-—
BOJLa PaBHOMEDHO B HYXHOM
HallPaBJISHHU .
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[logHaa BHBEDKS

Yacru YEOBIETBOPSAOT IOJHYH BHEE Ky,
Korza o6a HMHIUKATOpa A (yrnoaoﬁ? H

P

(napaxnenhnmﬁ) He MeHAWTCA B npe-
rejxax 6oyee ueMm

.002 nwima (.05mm)

1P H3MEPEeHHWH Ha ueTHpex 900 OTIeNlb-
HHX TOYKAaX.

Beprukaxrrnasg IIonpaBka, (CBerY B HH3)

1.

2.

3.

HocraBuTs Ha HOAL HHIAKATOPH A
H P Ha BepxHe# Meprsoit Touke
(12 monmens) ocenoft noxyMygTa Y.
[osepuyTs HHIHKSTOPH XO HHAXHeH
MeprBo¥ Touku (6 uwacom). Ilpo-
BEPUTP KOHTAKTHHE HI'JHI ¥ 38IIH-
cars oTcuer,

IlpoussecTy mompasxu kak 6Gmuo
OOMCaHO NIpexne.

POEH:BOHT&JIBH&HE IIOCOPaBKa (C OEHOﬁ
CTOPOHH HS IPYTVI)-

2.

3.
4.

llocTaBUTE Ha HoXb HHIVKATOPH A
H P Ha ;meBofi cropoxe MONYMYPTH
Y, 900 oT Bepxmeft MEepTBOH¥ TOUKH
(9 wacon).

lloBepHyT®s HHEUKATODH Yyepes
BEDPXHIKO MEDPTBYD HEeHTPAXBHYH
TOYKY BIpPaBo, 1800 or mavanproit
Toukr (3 waca)? MpoBepuTs KoOH-
T@KTHHE HI'JH, HU3MEDHTD H 3aTH-
caTbh OTCUeT,

IIporsBecTr Heo6xoxzmMmue OONPaBKH
KaK OIUCaHO Hpexxe.

Bropruno mpomepuTs 062 BePTH~
KANbHHE M TIOPU3OHTANBHHE OTCUETH,
9T00 YOeIHTECH, UTO HH OIHS M3
HANanoKk He NOBIMANS Ha IPYTYK.

3amMeTra: C OIIHTHOCTEN , ¥CTAHOBIHE

noitmMeT B3amMomeficTBue MEXIY
yraoBo# H mapanyenrHof mom-
PaBKaMil ¥ NDOU3BEIET HX
COOTBETCTBEHHO,
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TABJMIIA 2
‘OTHCKaHNe HenpaBHabHOCTel OONPABKY BHBEDKHU
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:

[Ipo6rema

BoamoxBaa npuuuna

HcnpaBiernue

HeBoamoxno gocrurmyrs

ropu3oHTaXBHyw (C

OZHO# CTODOHH Ha IPYTyM)
BHBEDKY, YIJIOBYD ¥ ma-
PAILIENBHYIO

HeBoaMoxuo ZOCTHI'HYTH
BePTHKaNbHYL (CBepxXy
B HE3) BHBEDKY, yIrio-
BYO HIW NADPAJIEIBHYW.

17

Onopumuit 6oxT mpmeona
BHPBaH

OnoprHaa pama Hacoc-
HO¥ yCTaHOBKM He Ha
OIHOM ypOBHE, ¥ BO3-
MOXHO NEepeKomeHs

OmopHa# pama Hacoe-

HO#t ycTaHOBKH He Ha
YPOBHE, X BO3MOXHO
HOTHYyTA.

Ocnab6rmTs omopHHe
6OJTH ¥ CIBHTATH
HaCOC ¥ HOPHUBOL IO
TeX IIOp IOKa Tro-
PHUBOHTAJbHAA BH-
BepKa INOCTUTHyTA.
Onpezexurs KoTOPpHIiH

" yrox omopuHo#t pamm

BHIIE HJIE HHXE,
yopaThk uUIX NOGABUTH
TOHKHE NOPOKJIAIKH
IO OIpereJeHHHe
yraH, ® nozpery-
JHPOBATD.

Onpegenurs, ecam
OEeHTD ONOpPHOH pamu
LOJNXEH OHTH IIPH-
HONHAT HAM HNOHUXEH
¥ IOHPaBIEH OLHHA -
KOBOH# no6aBkoffi mim
yIaJleHueM TOHKHUX
IPOKJIANOK MHOJ
OEeHTPOM OHOpHOH
PaMH.



, NOTE: Equal amounts of shims must be added
to or removed from each driver foot. Otherwise
the vertical angular alignment will be affected.

4. Repeat steps 1 through 3 until indicator P reads
within .002 in. (.05 mm) or less when hot, or per
Table 1 when cold.

Horizontal Correction (Side-to-Side)

1. Zero indicator P on the left side of coupling half Y,
90° from top dead center (9 o'clock).

2. Rotate indicators through top dead center to the
right side, 180° from the start (3 o'clock). Observe
needle and record reading.

3. Negative Reading - Coupling half Y is to the feft of
N coupling half X. Correct by sliding driver evenly in
- the appropriate direction (Fig. 8B).

Positive Reading - Coupling half Y is to the right of
coupling half X. Correct by sliding driver evenly in
the appropriate direction.

N 0. nn
Y X °Q°

oo oo o

Fig. 8B

NOTE: Failure to slide motor evenly will affect
horizontal angular correction.
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4. Repeat steps t through 3 until indicator P reads
.002 in. (.05 mm) or less.

5. Re-check both horizontal and vertical readings to
ensure adjustment of one did not disturb the
other. Correct as necessary.

COMPLETE ALIGNMENT

A unit is in complete alignment when both indicators
A (angular) and P (parallel) do not vary by more than
.002 in. (.05 mm) as measured at four points

90° apart.

Vertical Correction (Top-to-Bottom) -

1. Zero indicators A and P at top dead center
(12 o’clock) of coupling half Y.

2. Rotate indicator to bottom dead center (6 o'clock).
Observe the needles and record the readings.

3. Make corrections as outlined previously.
Horizontal Correction (Side-to-Side)

1. Zero indicators A and P on the left side of coupling
half Y, 90° from top dead center (9 o'clock).

2. Rotate indicators through top dead center to the
right side, 180° from the start (3 o’clock). Observe
the needle, measure and record the reading.

3. Make corrections as outlined previously.

4. Recheck both vertical and horizontal readings to
ensure adjustment of one did not disturb the
other. Correct as necessary.

NOTE: With experience, the installer will
understand the interaction between angular and
parallel and will make corrections appropriately.

Y ,, Table 2
Alignment Trouble Shooting

PROBLEM

PROBABLE CAUSE

REMEDY

Cannot obtain horizontal (Side-to-Side)

Driver feet bolt bound.

Loosen pump hold down bolts and slide pump
and driver until horizontal alignment is
acheived.

alignment, angular or paraliel

Baseplate not leveled
properly, probably twisted.

Determine which corner(s) of the baseplate are
high or low and remove or add shims at the
appropriate.corner(s) and realign.

Cannot obtain vertical (Top-to-Bottom) alignment,
angular or parallel

Baseplate not leveled
properly, probably bowed.

Determine if center of baseplate should be
raised or lowered and correct by evenly adding
or removing shims at the center of the
baseplate.
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SAJVBKA ¥WIKOTO IEMEHTA

CMoTpeTs mHCTDYK-

Kax cxexyer mpo-

Heycaxupapmufica xuzkuii mement PEKOMEHIyeTCH .

1. BuaumcTHTH wacTE omopuo# PaMil, KOTODHE OyZYyT B KOHTaKTE C
nemenroM. He ymorpe6nars owmermrenu conepxamue MacJo,
IOTOMy 4TO HEeMEeHT He IPUCTAHET K paMe.
oy QaGpHKaTopa IEeMeHTs IJA EXIKOH BaJIMBKA.

2. llocTpours sarpaxgpenue BOKDPYyr ¢yunamenra.

MOUHTEL HOBEDPXHOCTB (cM. Qur, 9A)

3. Bamurs muzxuil memeHT wepea OTBEDPCTHE B ONOPHO# paMe o ypomusa
SarpaxieHus. JIajATh OySHPY BO3LYyX2 BO BPEMA 3aIWBKE nepeme-
MHEBaHAEM, yIOTPeGICHHEM BHODATODa, HIH HaKaUHBAHEEM EXUIKOTO
eMeHTa HaCOCOM.

4. Jlars xUIKOMY OEeMeHTy 3aTBepIeTh.

S. 3ayuTs ocraxpHOH memMeHT NAA OHOPHOH DPaMH, yraxgs BO3IYMHHE
IysHp#, KaK ONMCaHO BHme (cM. ¢ur. 9B).

6. Jars XAZKOMY HDEeMEHTY 3aTBEPIEThL B TeueHun, mo Kpadmell wmepe,

48 uyacos.
7. 3aTAHYTH OHODHHE GOJTH.

IIpoBepra BHBEDKH

BTOPUYHO NPOBEPUTH BHBEpPKH Ipexne 4YeM IPOJOIXATh, YIOTPeBAAT

METOINH ONHCAHHHE BHIE.,

TPYEOIPOBO IH

O6mue cBemeHUA 2.

PyxoBoxcTBo mas TPpy6onpoBoOLOB
IaHo B "TuppaBanuecku HucTHTyT
CramzarnoB",: mperocrasxgsemoe 3.
0T ['HxpaBiKYeCKOro Aucruryra

o axpecy - 30200 Detroit Road
Cleveland, OH 44145-1967 -

¥ NOJNXHO OHTL HPOCMOTPEHO IpeX-
L€ YyCTaHOBKH Hacoca. 4.

Iperocrepexenue !

Huxorza He mozcoemuuaTs Tpy60 -~
IIPOBOX Ha MECTO CHJIOH -Ha

draHOH Hacoca. 9TO MOXeT BH-
HYIHTE OIIACHHE HAOPAXCHWUS Ha

9aCTH ¥ BH3BATEH PACXOXICHHUE

oce#f macoca u mpuBOxa. Hanpa -
HEHHA B TPYGOIPOBOLE MOTYT R
BH3BATE HEOHATONPHATHHE YyCJIO-

BUA nJaA paboTH Hacoca Hnocje-—
AYEMHE KaK pe3ynsTaT QH3uye-

CKUM DaHeHHEM HJH IOBPeXIeHHeM
060pyLOBaHHA, 6.

1. Bce tpySomposogH I OJIXHH
OHTB ONEPTH He3aBHCHUMO,
1 HaTypanbHo (cBOGOxHO)
S34ANeHTPUPOBAHN C QIaHmsaMu
Hacoca.

18

HacTE TPyGonpoBoros DOJAXHH OHTBH
K&K MOXHO KOpoYe, YTOGH yMEeHb-
NETH HOTEPU HS CONPOTHUBIECHHE.

He mozcoemuuars TPY6ONPOBOIH K

HACOCy X0 TeX IOp NOoKa XUIKUE meMmeHT

HE 3aTBepZeJ ¥ ONDPHHE GOATH
3aTAHYTH.

IIpegnoxero, 4T0 pacmHpHTenbBHHE
HEeTIH UJY KOMICHCATOPH YCTAHOB-
JI€HH NOJXHHM 00pa3oM Ha BCacHBa-
phieit HaM Harnerarexbuof IUHUEX,
KOTrJna IepeKauuBawTCHd KMIKOCTH
OpPH BHCOKHX TeMIepaTypax, UTOGH
avHe#iHOe pacmHpenme TpybonpoBona
HE BH3BalO HADYNEHUA BHBEDKH

HACOCHO# YyCTaHOBKHU.

Tpy6onpoBOTH NONXKHH GHTH yCTaHOB~
JEeHH TakKhM 06pasoM UTO6H HOZBOJHUTEH

TIPOMHBKY HacCOCa IPEeXIe CHATHS

Hacoca C paboTH Ha KOPO3UBHHX
KUTKOCTAX .

OCTODPOXHO NPOYHCTHTL YACTH Tpy60-
npoBOKa, 3aIBHXKU, QHUTUHTY U
HaCOCHHE IaTpy6KM IperBapHTEIBHO
nepex cGOpKOi.



0

25

GROUT BASEPLATE

1. Clean areas of baseplate that will contact grout. Do

not use oil-based cleaners because grout will not
bond to it. Refer to grout manufacturer's

4. Allow grout to set.

Fill remainder of baseplate with grout. Remove air

Guidelines for piping are given in the "Hydraulic
institute Standards" available from: Hydraulic
institute, 30200 Detroit Road, Cleveland, OH
44145-1967 and must be reviewed prior to pump
installation.

Never draw piping into place by' forbing atthe

minimize friction losses.

3. DO NOT connect piping to pump until grout has
hardened and pump and driver hold-down bolits

have been tightened.

4. Itis suggested that expansion loops or joints be

properly instalied in suction and/or discharge
lines when handling liquids at elevated

- flanged connections of the pump. This may.: .
impose dangerous strains on theunitand.. . = -
cause misalignment between pump and driver. 5.
Pipe strain will adversely effect the operation of
the pump resulting in physical injury and '

damage to the equipment.

1. All piping must be supported independently of, and
line up naturally with, the pump flanges.

18

temperatures, so linear expansion of piping will

not draw pump out of alignment.

The piping should be arranged to allow pump
flushing prior to removal of the unit on services

handling corrosive liquids.

Carefully clean all pipe parts, valves and fittings,

and pump branches prior to assembly.

instructions. as before (Fig. 9B).
2. Build dam around foundation. Thoroughly wet

foundation (Fig. 9A). BASEPLATE
3. Pour grout through grout'hole in baseplate, up to

level of dam. Remove air bubbles from grout as it BOLT

is poured by puddiing, using a vibrator, or

pumping the grout into place. Non-shrink grout is N

recommended. DAM g:._».-;,:-a E ) GROUT

-":'::?. ST I
‘ NI N 4
T
;BASEPL.ATE | . NI o~ FOUNDATION
a L4 4
BOLT ‘ Fig. 9B
DAM 1:3: :—_—iz 6. Allow grout to set at least 48 hours.
< NIIR 7. Tighten foundation bolts.
) N [ N _~FOUNDATION
* RN
< ‘ Fia. 9A ALIGNMENT CHECK
g Re-check alignment before continuing, using methods
previously described.

GENERAL 2. Piping runs should be as short as possible to
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BCACHBANIMIA TPYEOIIPOBOI
IIperocTepexenue!

[IperocraBaseMoe BaryymeTpu-
Yeckoe nasiaeHue NPSHa Bcerza
LOJNXKHO OHTh BHmE TpebyeMoro
BAKYYMETPHUYECKOTr 0 NAaBJICHUA
NPSHr Cm. I'yynz xpuBHe xa-
PakKTEepPUCTHUKH HA coca.

IIpaBUNBHO yCTAHOBIEHHHH BCa-
CHBapmMu#i TPyGompoBox HEO6XOIUM
InA Gesnepeboitmo# paBoTw Ha -
coca. Bcacupawmas Tpy6a Loaxma
OHTH TPOMHTA IPEXZEe HOPHCOeNH -
HEeHHA K Hacocy.

1. JYcranoBky mpaMoro xoxexa
CIKM3KO K BCACHBAKIEMY
¢araHDy Hazo umzberarh. Tam
ILOJXHO OHTH pacCCTOSHHE
oo MeHbme#l Mepe paBHOe
IBYM nuaMeTrpaMmM npamoff tpy-
OH MEeXIy KOJEHOM ¥ BC&CH-
BapmuM HatpybxoM. I'ze yc-
TAHOBJEHO, LOPAMOE KOJEHO
DONXHO OHTH NIHUHHOTO Pa-
IFxyca.

2. Pasmep BcacuBawpmeil TpyOH
JOJXeH OHTbL H2 OIUH HIH
IBa pasMmepa 6oapme YeM Bca-—
cuBapmu# naTpy6ox Hacoca,
Cc mepexoxHod MypToH oxOXO
BcacHBapmero ¢iaaHma. Bea-
cHBapmad Tpyba HHUKOTIa He
TOJN%Ha OHTH MEeHBmMEro pas-—
Mepa 4YeM BCAaCHBapmui# nar-
py6ok Hacoca.

3. [Ilepexorzume My$TH, ecau yc-
TAHOBJEHH, JOJXHH OHTE SKC~
OeHTPUUYECKHEe HOpPH (raHie
Hacoca ¢ yKIOHOM BHH3.

4. Hacoc HEKOrjza He IoaxeH
MMETh I POCCEJUPOBAHUE HE
BcacHBawmel cTopoHe.

O5. Beacupawmue ¢uabTpH, ecam
YCT2HOBJEHH, IOJNXHH HMETh
CBOOONHOE CeUeHHE BCacCHBaw-
me#t TPyOH.

6. OTIexbHHe TPYIONDPOBOXH pe~
KOMEHIYIOTCA, KOorma 6Goxbme
UYeM ONWH HaCOC KMEKT OIHH
A TOT X€ HCTOUHUK HHTAHHUA.

Y8aoBuA BcacHBapmero moxn'ems

1. BcacuBawmas Tpy6a KoIxXHA
OHTH CBOGOZHA OT BO3 [YMHEX
KapMaHOB.

2. BcacuBawmas Tpy6a momxua
HMEeTh YKJOH B HANPaBIEHUHU
Hacoca.

3. Bce mBH (coemunenus) mox-
XHH OHTB BO3ILYXOHEIPOHHU -

IIaeMue, 19

4.
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CpencTBO IiA 3aJMBKH HACOCA MOXET
6HTDH IPefoCTaBIEHO, KaK HaIpUMep
HOXHOM KIamau.

' BHcoTa BcacHBaHHA/3aTONIEHHOE

YCIOBHE BCACHBaHUSA

1.

2.
3.

[lepexpuBapmas 3aIBAXKA IOJXHE

OHTH yCTAHOBJIEHA Ha BCACHBawmei
JAUHUE Ha DPACTOAHAM PABHOMY He
MeHbpme, 4YeM JIBYM TPYOHHM IHaMerT-
baM OoT BCacCHBawmero marpy6tka,
YTOOH IIO3BOJUTH U30JHPOBATEH JIRHND,
Korgza TpebfyeTcs HHCHEKOUA HJIX
PEMOHT Hococa.,

ConepxarTs BCacuBapmym TPySy cBO-
COnHO# OT BO3NYWHHX KapPMAHOB.
Tpy6onpoBony zoaxeH OHTH Ha OIHOM
YPOBHE HJY MMETDH DABHOMEPHHH YKIOH
II0 HaOPaBJE€HUH K HCTOYHHKY NUTAHHUA,
Hz omea wacTs TpyGompoBozma He nox-
XHa OHTbH ONymMEeHa HUXEe BCACHBALMETo
dranna Hacoca.

Paszmep BHXONS W3 HCTOYHHKA CHA6-
XEHHUA JONXEH OHTh Ha ONUH HIK BF -
IBa paza OoJblle YEeM pPasMep BCa-
cHBapme# TpyOH.

BcacuBawmas Tpy6a jmomxHa 6HTH
JOCTATOYHO NOTPYyXEHA HHXE YPOBHA
XAIKOCTH, YTOOH OPENOTBPATUTH
BUXDPEBHE BOPOHKH K YBJIEUEHUE BO3-—
IyX8 NPH HCTOYHUKE NHUTAHWUS.

Haruurarenssuii rpy6onpoBox

1.

[lepexpuBapmas 3aIBURKL U o6paruni
KJI8IaH JNOJXHH OHTH yCTA&HOBJIEHH

B HArHATATEJbHOX TpyGe. MecTo-
[HONOXEHNEe OOPaTHOrO KJIanaHa XONXKHO
OHTH MeXIy NepeKpHBapwme#l samxBExKof
B HacoCoOM, STO INIOXIOXEHUNE KOIBOJIHUT
HHCIEKDHHN O6DPaTHOT'O KiamaHa. lle-
PexpHBapmas 3anBUXKa TpebyeTcs nad
SaJUTHA Hacoca, DPeryiIupoBaHUSA
IOTOKa, H N4 HHCUOEKIUH H pPEeMOHTa
Hacoca. OOpaTHHH KJamaH mperoT-
Bpamaers.- HACOC HUIU VOJIOTHEHNE OT
NMOBPEeXRLEeHUA II0 NPHUYUHE O6PATHOrO
ABHXEHUA IIOTOKa, KOTKa Hacoc 4
NIPUBOJX BHKJIIOYEHH .,

llepexonuue MydTH, eciu ymorpebie-
HEly, TOJXHH OHTEL yCTAHOBJEHH MEXIY
HaCoCOM ¥ OOPATHHM KJIAISHOM.
AKKYMyJNATODH NOJXXHH GHTH HCIONb-
30BaHH, YTOOH NPENLOXPaHHTL HACOC
OT OYJbCAOUH ¥ TIUIPABINYESCKHX
ynapoB, ecau OHcTponme#cTBynmue
38IBHXKH YCTEHOBJEHH B CUCTEMEe.
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SAKNIOYUTENLHASL [TPOBEPKA TPYEOIIPOBOLIOB
llocae nmpucoexuneHus x Hacocy:

IloBepHYTs Bal HECKOJBKO pas BPYUYHYW, YTOOH yOEIHTLCA YTO TaM
HET 38elaHMA ¥ BCE YaCTH CBOGOIHH.

[IpoBepHTs BHBEDKY, KaK ONHCAHO Ipexne NJIA Kaxmor'o MeTona
BHBEDKH, YTO6 ONPELEeNUTH OTCYTCTBHE HANDAXEHHHE B TPy60Ipo -
BOZe. B NPOTHBHOM CIyYae DEKOHCTPYHPOBATH TPyO60npoBOL.

19



SUCTION PIPING
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NPSHA must always exceed NPSHpr as showi

on Goulds performance curves received with

“Yorder. (Reference Hydraulic Institute for NPSH
and plipe friction values needed to evaluate
suction piping.

S

Properly installed suction piping is a necessity for
trouble-free pump operation. Suction piping should be
flushed BEFORE connection to the pump.

1. Use of elbows close to the pump suction flange
should be avoided. There should be a minimum
of 2 pipe diameters of straight pipe between the
elbow and suction inlet. Where used, elbows
should be long radius.

2. Use suction pipe one or two sizes larger than the
pump suction, with a reducer at the suction
flange. Suction piping should never be of smaller

< ™ diameter than the pump suction.

"
3. Reducers, if used, should be eccentric, at the pump

suction flange, with sloping side down.

Pump must never be throttled on suction side.

5. Suction strainers, when used, must have a net "free
area" of at least three times the suction pipe area.

L 6. Separate suction lines are recommended when
... more than one pump is operating from the same
’ ‘} source of supply.

B Suction lift conditions
Suction pipe must be free from air pockets.
Suction piping must slope upwards to pump.

All joints must be air tight.

A means of priming the pump must be prdvided,
“such as a foot valve.

;. Suction head/Flooded suction conditions

1. Anisolation valve should be installed in the suction
8 line at least two pipe diameters from the suction
- to permit closing of the line for pump inspection

: and maintenance.

'. ;. 2. Keep suction pipe free from air pockets.

Piping should be level or slope gradually downward
from the source of supply.

No portion of the piping should extend below pump
suction flange.

28

The size of entrance from supply should be one or
two sizes larger than the suction pipe.

The suction pipe must be adequately submerged
below the liquid surface to prevent votices and air
entrainment at the supply.

DISCHARGE PIPING

1.

isolation and check valves should be installed in
discharge line. Locate the check valve between
isolation valve and pump, this will permit
inspection of the check valve. The isolation valve
is required for priming, regulation of flow, and for
inspection and maintenance of pump. The check
valve prevents pump or seal damage due to
reverse flow through the pump when the driver is
turned off.

Increasers, if used, should be placed between pump
and check valves.

Cushioning devices should be used to protect the
pump from surges and water hammer if
quick-closing valves are installed in system.

FINAL PIPING CHECK
After connecting the piping to pump:

1.

Rotate shaft several times by hand to be sure that
there is no binding and all parts are free.

Check alignment, per the alignment procedure
outlined previously to determine absence of pipe
strain. If pipe strain exists, correct piping.

19
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OcTanoBka
3aRINUNTENbHAA’ BHBEDPKA

[IPATOTOBJIEHUSI K 3AIIYCKY

lIpoBepka Bpamenus
OCTOPOXHO !

Cepre3HOe NOBPEXIEHUE MOXET
OHTEH BH3BAHO €CIH HECOC Bpa-
maeTCA B HEIPABHJILHOM HAI-
PaBJIECHHH . _

1. BaMkHyTH HOZAuUy SHEPTrUH K

' IPUBOXLY .

OIIACHO!

3aMKHYTDH NIONAUYy SHEPTHH K
IPUBONY, YTOOH HPENOTBPATHUTEH
cayvaiinuit samyck, M ¢maumuec-
Koe paxeHue.

2. JY06eruThca B TOM, YTO CTYIHIH
MyQTH NIPOYHO 3aKIWHEHH HAa
BaJY . . .

3ameTxa: Hacoc KOCTaBJECH.C yIOp~-

HHME mai#bamMu My@TH He
YCTaHOBICHHHMHI .

8. OromxHyTH OomavYy SHEePTrHH K
IDHBOXY

4. JY0epurnca, UTO Kaxgul# HaxO-
JUTCA Ha PacCCTOAHHM. BRI~
YATH IIPUBOX Ha MTHOBEHHE,
YTOOH OOPEXENHUTHh HANPaBICHUE
Bpamenuda. BpameHue xoxxuo
'COOTBETCTBOBATHL YyKasuBawmei
CTPeJKe Ha HOTNMUIHUKOBOM
pame.

5. 3amMxHyTH IO0EaqYy PHEDPrUH K
IPUBOXLY .

Hpoaepxa 3830DOB HMIeJIeps

IIpexne uem 3aIyCTUTh HACOC, 3a-
30DH HMIeJlIepa NOJXHH GHTH IpO-
BepeHH. IIpousBozMTensrHOCTH
Hacoca mozmepxHBaeTCA KOrza mpa-
BAJIBHHE 3430pH HMIOeJJIepa ycTa-
HOBneHH. HauGoxee nomxomamas
THIPABIMIECKANA XapaKTepHucTHKE
TOCTUTHYTa YCTaHOBKOH JO60BOTO
3430pa uMmnesysgepa Ha Fabpuke mno
38paHee 3ajaHHHM NpereyaM, CO-
06pasHo ¢ pabouumu yexoBuaMu,
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Pama (xmacc) Jo6osoit 3a30p WMMIOEANeE

5TX .005 rmwofima (.13muM)
MTX,LTX .008 @ <204 ")
XLTX,X17 015 (.38 ")

MaxcuManpHaARZ mocamka uMmgesrepa He
LONXHS OHTH yCTAHOBJIEHZ Ha 6oxee
yeM .005 gmwfima (.13mM) BuHme Be-
aruyrE B TaGaupme 3, B HpoTHBHOM
cIydae CYmMeCTBEHHOE HOHHUXEHHE
paboueit xapaxTepHCTHEHA IIOCIERYET o

Taxxe xas paboumx TEeMIOepaTyp BHHEE
200° (939C) xomogmuam (cpenuas)
IIocazka noaxHa OHTL yBeJHUEHa, Kak
yxasaho B Tabaume 3. 3To Heobxo-
IUMO IJA TOrO, YTOOH OPEenoTBPATHUTEH
MIOEeNnJIep OT COINPHKOCHOBEHHA C
KOXyXoM Hacoca Onaromapa pasHOMY
PACHHPEHH OT H0Jee BHCOKHUX
pabourux TEeMIepaTyp. CmMoTpero
OTZEN NIAHOBO HPEIYHPEIUTENABHOTO
PEMOHTa IJIA DEeryJHPOBKE IOCATKH
HMIexiIepa.

Cm, Tabnmmy 3 zna uMmennepa
3230pPOB.
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PREPARATION FOR START-UP

CHECKING ROTATING Frame Designation impeller Front Clearance Inch (mm)
STX 005 (-13)
A CAUTION MTX, LTX 1008 (20)
- Serious damage may result if pump is run in the. XLTX, X17 015 (:38)

= :._j wrong rotation. - - . L et b

.. Lock out power to ‘driver. o The maximum impeller setting should not be set more
T— than .005 inch (0.13mm) above values in table or

\ i significant performance degradation will resulit.

Lock out driver power to. prevent accldental

. start-up. and physical Injury. .
B > Make sure coupling hubs are securely fastened to shaﬁs
. NOTE: Pump Is shlpped with coupling spacer -

Also, for pumpage temperatures above 200 degrees
F (93 degrees C) the cold (ambient) setting must be
increased per Table 3. This is necessary to prevent
the impeller from contacting the casing due to

- _removed. , . . ) .

g Unlock d e : B differential expansion from thg hlghe'r operating ‘
. nlock driver power. o temperatures. See Preventative Maintenance section
B . Makesureeveryoneis clear. Jog driver justlong for impeller adjustment procedure.

Y enough to determine direction of rotation. Rotation

. must correspond to arrow on bearing housing. Table 3

B 5. Lock out power to driver.

‘ P Impeller Clearances

’ COLD TEMPERATURE CLEARANCES FOR

- CHECK IMPELLER CLEARANCE VARIOUS SERVICE TEMPERATURES

L Prior to starting the pump the impeller clearance must Service Temperature STX MTXLTX XLTX/X17

E  be checked. The pump efficiency is maintained when Up to 200°F (93°C) _|.005" {.13mm) | .008" (.20mm) | .015" (.38mm

i the proper impeller clearance is set. The optimum 200 to 250° F (121°C) | .007" (.18mm) | .010" (26mm} | .017" (.43mm

:  hydraulic performance is attained by setting the 250°F o0 300°F (149°C)|.009" {.23mm) | .012" (30mm) | .019" (48mm)

‘ impeller front clearance at the factory to 300°F 0 350°F (177°C} | .011* (28mm} | .014" (.36mm) | .021" {53mm)

|| predetermined limits which are consistent with service 350°F to 400F(204°C) | .013" (.33mm) | .016" (41mm) | .023" (58mm

i conditions. Over 400°F (204°C) |.015" {.38mm) | .018" {.46mm) | .025" (64mm

] N 21
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COEIVHEHWE HACOCA Y IIPUBOIA

OIIACHO!

3aMKHYTh NDOZAYY SHEPTrHU K
IPEBOZY, UTOOH HPELOTBPATHUTEH
cryuaiinuit samyck, u QPuzHYeckoe
paHeHUe,

1. VYcrawoBHT®: M cMa3aTh My DTy,
CICIYyA WHCTPYKUHAM IIOCTAB-
MUKA,.

2. YCTaHOBHUTH 3arpaxineHyge oce-
Bo# mydrx (cM. ¢ur. 12).
CMOTPH 3arpaxpeHue MyOTH -
ycTaHoska H pasGopka ( Hpu-
Joxenue LI).

OITACHO!

Huxorpa me nmyckars B paGo-
Ty Hacoc 6e3 HPaBUILHO YCTAHOB-
JIEHHOTO 3arpaxkieHus MypTH. CMO-
TPH npugoxeHwe 11 misg HHCTpyKouit
IO yCTAHOBKE 3arpaxIeHUs My{dTH.
[lepconansHOE paHeHWe MOEET GHTH
BH3BAHO G€3 3arpgXIeHud MyQTH Ha
MecrTe.

CMa3ka DONMUIHUKOB

OCTOPOXHO !

Hacocw nocTaBIeHH 6ez cMma-
30YHOT O Macia.
Macnennas cmaskxa: HamoxuaTs oK -
IHIHAEKOBYKX DPaMy MacJloM Yepes Ha-
JUBHOE OTBepcTHe (pacmomoxeHHOe
HaBepXy NOIWMUNHHKOBOY pamu, cm:
¢ur. 18B), o Tex mop moka ypo-
BE€Hb Macla He XOCTHUIHET IOJOBH-
HH CMOTPOBOr0O CTEKJa. BHCOKOTO
kagecTBa TYypOMHHOE Macio, C
3aIePRATENAMH DEABICHUA H ORUC~
JCHHA, JONXHO OHT®H YIOTPeGJICHO.
CMaszka SaCHHneHHHM MacJOM: 3TO
ocobens BHOOD nJusa Monexu 3196.
Carerosars HHCTPYKOHUAM OOCTAB~
mEKa. BOyCKHHE NATPYGKH pacno-
JOXSHH HABEDXY NONMHIHUKOBOR pa-
MH. (CMOTpeHO mpEIOEKeHHe I -
IepeMeHa cMa3’ouHO# cucTem:),
CMasxa taBoTom: Hacoecw LEOCTaBICHH
C TaBoTOM. CM. Tabaunmy 6.
CMaska Ha BpeMs moxHoH 9Kcmayas -~
TANuU: OTH NOLWMWIHAKE HAIIOJHSHH
TyCTHM MacaxoMm ( TaBoToM) u yoaor-
HEHH H3TOTOBUTENEM NONNHIHWKOR.
Ecau nacoc nymen B Xon moclne npo-
RONXUTENBHO® ocTaHOBKH, HeoOxonmu -
MO TPOMHTE HNONMHIHUKY W IIONMUIIHY -
KOBylo pamy c Jerkum MacioM, 4ToGH
YI&IATE 3arpA3HEeHus. Bo Bpems
IPOMHBKH HaIO IIOBOPAYMBATH BaJ
BPyUYHy. B 3akmoyeHHe, NIPOMHTSH
TOXMUITHUKOBHA KOPOYC C NPABHIB-
HEIM CM&3OYHHM MaCJOM, YTOGH oec -

IeyyTsH Haujpyumue JCIOBHA ImocJe

OYUCTKH.
CMoTpeHo - orgexn IIaHOBONPenIynpeny -
TE€JIBHOTO DPEeMOHTa IixA DexomeHjamuit
IO cMasKe.,

OIIACHO!

Pabora Hacoca 6es mpasmabuol
CMa30YHO# CHCTEeMH MOXeT BH3BATh pPa3-
PymEeHHe NONMHIHMKOB ¥ 3aCTPeBaHUE
Hacoca.

YIONOTHEHNE BAJA

Mexaunyeckoe yIONOTHEHHE - OCOGHMY
BHOOpP: Hacocw MOTryT 6HTH IOCTABICHHE
c/unu Geg MEXaHUIECKOI'O YOJAOTHEHUA,
OGHKHOBEHHOE YIJNOTHEHUE IJIF 9TOH
MOZeJu - BTYJIOUHOTO THIA., BTyIOuHOE
YOIOTHEHHEe YCTAHOBIEHO H3TOTOBUTEJEM
Ha (abpuxKe ¥ He TPeOYOT BHBEPKH Ha
MeCTe YyCTaHOBKH. BTyiouHOe ymioTHe-
Hye YJCTaHOBJIEHHOE YJHOTpebUTeseM
TpebyeT yIaJeHHe 3aXBATOB IpPexIe
OycKa B XOX, TEM CAMHM INO3BOJSH
JNIOTHEHUN IPOIBUHYTLCH HA MECTO.
Ecam ynmoTHeHHe GOHIO YCTAHOBJIEHO HA
l'yyan abpuxe, 5TH 32XBaTH O0yzyT
HallTeHH yXe yIaJeHHHMU. Jag EPYTHX
THIIOB MEXaHUYECKHX yHIOTHeHu#, HYXRHO
CMOTPETh UHCTDPYKIHH H3TOTOBHEENA,
KaK yCTAaHOBHTH ¥ BHBEDHUTH YHUJIOTHEHHE.

CoenuHenyue nnsg XMEKOCTH WINOTHEHUA:

Ina yEOBIETBOPUTENBLHOH paboTH Heob6-
XOJZUMO HMETEH TOHKHE ciolf xuIKOCTH
MEXIy TPYMHEMHCSH HOBEPXHDPCTAMH YIIOT-
HEHHA! JJIA CMasK#. CMOTPEThr 4YepTex
H3TOTOBHTENA JNJIA MECTONONORSHUS
naTpy6KoB. HekoTopue MeTOnH, KOTODHeEe
MOTYT OHTPH NPHMEHEHH NJIA CTDPYH
B/OXNIaxIeHue YIIOTHEHUT: -

a. Crpyd IOCPEICTBOM IepeKavyuBaeMmoit
XHIKOCTB - B 9TOo¥ cucTeMe nepe-
Kayka HIeT uyepes TPyOSy H3 KOXyXa
(7 oxmaxgeHa B HAPYXKHOM TEIIO-
oxIaruTere, KOrjya Tpebyercda) u
3aTEM BIDHCKMBAETCH B KaMmepy

_ YIJAOTHEHHUA .

b. Hapyxuuit HCTOYHHK nmoTOKE - wucTas,
XO0JOIHAA MOIZXOTAmMAS XHUIKOCTH
BIPHCKHBAETCA K3 BHENHEro MCTOUY-
HUKa HEIOCPEeICTBEHHO B KaMmepy
yONOTHEHUA., BrpHckEBaemas
FHIKOCTDH INOJNXHa OHTHL ION KaBIE-
HMeM He 5-15-arM. (.35-1,01kq
75&2);Bmme*xaBneHnﬂ B HabuBHOH
kamepe. O06'eM BOPHCKHBAHUA
LOJNXeH OHThL %-2 Taxn/mun .

(-2-8 murpoB/MuH.)

22



Th

ock out driver power to prevent accidental
rotation and physical injury.

1. Install and lubricate coupling per manufacturer’s
instructions.

2. Install coupling guard (Fig. 12). Refer to Coupling
Guard Installation and Disassembly Section
(Appendix |1). :

kot prapss EEHTE R R TR AR SR

Never operate a pump without coupling guard
properly installed. Refer to Appendix Il for
coupling guard installation instructions.
Personal injury will occur if pump is run without
coupling guard. '

B4 B3 H)

LUBRICATING BEARINGS

A CAUTION
Pumps are shipped without oil.

Oil Lubrication: Fill bearing frame with oil, through
filler connection (located on top of bearing frame refer
to Fig. 18B), until oil level reaches the middle of the
sight-glass . A high quality turbine type oil, with rust
and oxidation inhibitors should be used.

Pure Oil Mist Lubrication: Oil mist is an optional
feature for the 3196. Follow oil mist generator
manufacturer’s instructions. The inlet connections are
located on the top of the bearing frame, connection
points are covered under lubrication. (Refer to
Apprendix | on converting lubrication).

22

32

Grease Lubrication: Pumps are shipped with
grease. See Table 6.

Greased For Life Bearings: These bearings are
filled with grease and sealed by the bearing
manufacturer.

If pump is put into operation after prolonged
shut-down, flush out bearings and bearing frame with
a light oil to remove contaminants. During flushing
rotate shaft slowly by hand. Finally, flush bearing
housing with proper lubricating oil to insure oil quality
after cleaning.

See Preventive Maintenance section for lubrication
recommendations.

e g PO RN ESS 2 d ; a
Operation of the unit without proper lubrication
will cause bearing failure, and pump seizure.

SHAFT SEALING

Mechanical Seal Option: Pumps may be shipped
with or without mechanical seals installed. A common
seal with this model is the cartridge type. Cartridge
seals are preset at the seal manufacturer's facility and
require no field settings. Cartridge Seals installed by
the user require removal of the holding clips prior to
operation, allowing the seal to slide into place. If the
seal has been installed in the pump at the Goulds
factory, these clips have already been removed. For
other types of mechanical seals, refer to the seal
manufacturer’s instructions for installation and setting.

Connection of Sealing Liquid: For satisfactory
operation, there must be a liquid film between seal
faces to lubricate them. Refer to seal manufacturer's
drawing for location of taps. Some methods which
may be used to flush/cool the seal are:

a. Product Flushing - In this arrangement, the
pumpage is piped from the casing (and cooled in
an external heat exchanger when required) then
injected into seal gland.

b. External Flush - A clean, cool compatible liquid is
injected from an outside source directly into seal
gland. Flushing liquid must be at a pressure 5-15
PSI (0.35-1.01 kg/cm?) greater than the stuffing
box/seal chamber pressure. Injection rate should
be 12-2 GPM (2-8 LPM).



Epyrue Merons MOTyT 6HTH
NPUMEHEHH XN MHOTOKDPATHHX
narpyobxoBs Ha o6ofiMe min
HabOWBHOY KaMepe calbHUKAE,.
CMmoTpeTs AJOKYMEHTH NPHJIO-
X€HHHE K Hacocy, uUepTex
MEXaHHYECKOI'0 YNAOTHEHUSA
X cXeMy Tpy6onpoOBOLOB.
Ha6mBHO# caxrmux: Hacocw Io-
CTaBJIEHH 06e3 HabuBKH, CMaA30Y-
HOT'O KOXBIA, HIX YHOAOTHAMwmel
pPaspesHo#t G6yKcH. Ilocaenuue
ROCTABICHH B yOAKOBKE C JpPYy-
'AMH YaCTAMM BMECTE C HACOCOM
B IOJXHH OHTH yCTaHOBJEHH
IIPexre 3aIycKa Hacocsa.

JCTAaHOBKAS HAGUBKY:
1.

TmarexsHo BEUHMCTUTEH KaHaJ
CalbHHUKE,.,

Hepexocnrs'xonbno Tax, 4TOO
HMETH BO3MOXHOCTHL HECAIUTH
ero Ha BaJX (€3 NOUBPeXIeHUA
(cM. ¢mr. 13A,B).
YecraHOBHTS KoJabOa HaBUBKH
TaK¥M 06pasoM, UTOGH mOB
Ka¥IOoro KOoJabOa HAXOIHICH
Ha 900 oT cocegxmero.
CucreMa HabBUBHOTO CaNbHUKS,
B IIOPALKE YyCTAHOBKU Hper-
CTaBafdeT: 2 KoJabHa HabWBKH,
CMa30YHOE KOJBIO (uennxom),
3 KoJbOa HaGUBKHU.

OGTOPONHO!
Crexys HHCTPYKUHAM, obecrme-
TUTE YTOOH KOJBOO GHIJIO pacunoyo-
XCHO NIDOTHB OTBEDPCTHA Iid
BHPHCKHBanuA (cm, ¢ur. 14). B
OPOTHBHOM clyyae He roGHThCH
. TBBEXCHHA NIOTOK& BHPHCKUBAHHSA,

L,./“ 5

2.

®

YCTaHOBUTE NMONOBUHKH yoxor-
Hawme# paspesnoit 6YKCH

TaKxe Ha3HBaeMof KpHmKoH
CAJBHUKA) .
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CoenuHenne IJIA RUTKOCTH YHJIOTHEHHUS:
Ecau naBienue B HaOWBHOX Kamepe
BLHII® ATMOCPEDPHOTO W NepexauumBaeMag
KXHIKOCThE YMCTA, HOPMAJbHHHR OPOIyCK
depes ynrorHenue 40-60 kamenn B
MUHYTY, OOCHKHOBEHHO IOCTATOYEH pidi8:¢
CMa3KH U OXJaxIeHUT HabWBKHU, U

BIDHCKABaHME! He Tpebyerecs.

3aMeTka: B mpyrowm Clyiyae, BIPHCKHBA-
HU€ TIPOZYKTS MOXET OHIThH
IDMMEHEHO, €CJN IIepeKauka
He 3arpesHeHa,

Bremnaa BunpHckubaemas XATKOCTH Tpe-
Gyerca B Tex cIay4asax, Korzxa:

1. A6paszusume HYaCTHOH B IIepEeKauKe
MOTYT 3arpaTtTh DYyKaB Ha BaXAy .
2. JHaBreuve B HaburuoH KamMepe

MEHbIEe aTMOCPepHOTO BCIenc TBHEe
Toro, 4ro Hacoc paboTaer opu
BcacHBawmeM Hox'eme, xorza
HCTOYHHK BCaCHBAHUA HAXOIUTCH
OON paspaxenueM (Baryym). Ipu
TaKUX yCJHOBHAX HabOUBKA He 6ymeT
CMas3akf — OXJIaXIeHa W BO3IyxX
6yIeT 3acoceH B Hacoe.

Ecnw Buemnn#f mcrounmk wmcroi MOIXOnA—

me# XKUIKOCTH TpebyeTca, TO maBieHue
LONXHO GHTHL Ha 15 atM (1.O_KP/CM2)
BHNI€ NaBJICHHS BCACHBAHHA. Tpy6ru
TOJNXHH OHTP IPHCOCIHHEHH X BIYCKHHM
OTBEPCTHAM IPOTHUB CMa30YHOTO KOJbIA .



c. Other methods may be used which make use of
multiple gland connections and/or stuffing box

: connections. Refer to documentation supplied

with the pump, mechanical seal reference

i drawing, and piping diagrams.

?Packed Stuffing Box Option: Pumps are shipped
“without packing, lantern ring or spilt gland installed.
These are included with the box of fittings shipped
with the pump and must be installed before start-up.

. Installation of packing:
1. Carefully clean stuffing box bore.

2. Twist the packing just enough to get it around the
shaft (Fig. 13A,B).

3. Insert packing, staggering the joints in each ring by
90°.

4. The stuffing box arrangement in order of installation
is: 2 packing rinys, lantern ring (one piece), then
3 packing rings.

A CAUTION

v.g'm glﬁféﬂon:; to Insure the lantem rl 1€
mg eq at'the flushing connection Fig
718y erwl;;e ‘no:flush will be obtained. .

5. Install the gland halves and evenly hand tighten the
nuts.

v

FPACKING RINGS

CORRECT WRONG

Fig. 13A
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LANTERN RINGS

CORRECT

Fig. 13B

LANTERN RING FLUSH CONNECTION

LANTERN RING

SPLIT GLAND

/ (NON-QUENCH)

Fig. 14

Connection of Sealing Liquid: If stuffing box
pressure is above atmospheric pressure and
pumpage is clean, normal gland leakage of 40-60
drops per minute is usually sufficient to lubricate and
cool packing and sealing liquid is not required.

NOTE: Otherwise a product flush can be used
ifaclean pumpage exists.
An external sealing liquid is required when:

1. Abrasive particles in pumpage could score shaft
sleeve.

2. Stuffing box pressure is below atmospheric pressure

due to pump running with suction lift, or when
suction source is under vacuum. Under these
conditions, packing will not be cooled and
lubricated and air will be drawn into pump.

If an outside source of clean compatible liquid is
required, the pressure should be 15 PSI (1.0 kg/cm )
above suction pressure. The piping should be
connected to the lantern ring connection.




3aMerTra: BOJBOHHCTEO HaOHBOK
TpeCynT CMa3Ky. Ynyme -
H¥e B cMasxe Ha6UBKH
MOXET yKODPOTHTE HOPOXOJ-
XUTEJBHOCTE: DPaboTH Ha-
6UBKHE ¥ Hacoca.

NHAMHUECKOe YyHIOTHeHHMe: Iuua -
MHYECKOe YIJOTHEHHE COCTOHT U3
ABYX neraxe#f: pemennep KOTOpHH
IPeroTspamaeT yTeuKy XKHIKOCTH
BO BpeMa paGoTH Hacoca, M BTO-
PHYHOE yINIOTHEHHe, KOTOpoe ope-
AOTBpamaeT yTeuky, KOTxa Hacoc
cToHT. Penenyep zeficTByer kxax
HABCOC He MO3BONAA RUIKOCTH IIPO-
HUKHYTb B HaOWBHYW Kamepy BoO
BpeMa paboTH Hacocsa. Peneanep
He TpebyeT mpoMuBHOH CTPy¥, 33
HCKINYEHUEM TONBKO CJIyuYafd, KOT-
& NEePeKayKka MOXeT BH3BATh HAa -
bamiBaHNe TBEPIHX BEMECTB HA
benenrepe. BoycKHOe oTBepeTHe
MOXeT OHTBH HPEeNOCTABICHO B, ¥:
9TO# mesu. BunyckHoe oTmepcTme
T8KXe MOXeT OHTL IPeIOCTaBICHO
9TOGH ONOPOXHUTL HOJOCTE peney-
J€Pa eCNM CymecTBYET OHacHOCTD
3aMOpaxXHBaHUA .,

Broprunoe YONOTHEHHE . IPerOTBPa -

‘Hacoca,
HIN TrpaduTHaS HalOuBKa, HIH

MaeT yTEeYKy BO BPEMA OCTAHOBKH
IdTO YyNIOTHEHHEe O6HYHO

PIaCTHUHAA yuneBas makba, uam
HOCKOBHE 3aTmOD,

1. T'padurnasm HabuBKa. Hra
HabUBKa IperocTasiger TO-
CTATOYHYH NPOXOJXKHTENIBHOCTE
paboTH B cyxymp, OIHaKO, eciH
CMa3aHa 4qucro#ft Boxo#t wuim
[yCTHM MacJioM, TO NDOLOIKH-
TEIBHOCTE pPAGoTH GygmeT YAAYU -
HeHa. Korga YuCcTad BOIa
ynorpebrera Hano BallOMHHTE,
9TO penennep ymeHbmaer, kak
KOJINYEeCTBO Tak M paBieHHe
BIUPHCKHBaemMo#t Bonm. Eeau
Becacupawmu# nox'eMm Menpme
9eM CHOCO6HOCTD penexxepa,
TO IaBleHHEe B HAGUBHOHR kame-
Dé TO xe camoe, Kak ¥ arTMOC-
depHOE. JlaBienme BIIPHCKHBA ~
eMO¥ BOZH TOXXHO GHTEH rocTa-~-
TOYHO BHCOKHM, 4YTOGH opeono-
JIETh HANOP KOTZa Hacoc ue
paboraer, uTo6H yIrepxaTs
IDOIYKT OT NPDOHHUKHOBEHWS B
HaOuBKy. JocTaToynus IIOTOK
BONXEH OHTH NpPerocTaBieH IaA
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oxnaxneHnda. Ecam rycroe macmo ymor-
bPebreHo niad cMasku, TO IPYXHUH -
HHE MACJIeHKHM XIOJXHH OHTh ycTa-
HOBJIEHH, UYTOOH HOANEepPXUBATH
HNOCTOAHHYH NOZAYy.

2. JuracTWyYHAS JWneBad mai#ba, uian
HOCKOBHH 3aTBOD He IpUMeHAnTCH
Ha 3196 Hacocax.

SANIVBKA HACOCA

Hukorza He samyckaTs Hacoc mOka OH He
3aJUT KaK mojaraerca. Heckonxbko pas-
HEX METOZOB 3&JINBKH MOTYT OHTH IpH-
MEHEHH, B3aBHCHMOCTH OT THIa yCTa-
HOBKH ¥ NIPEIHA3HAUEHHOH paboTH.

Becacupaemuit HCTOYHHK BHINE Hacocsa:

1. MejnneHHO OTKDHTDH BCACHBAaRMY®D
3anpuxky (cm. ¢ur. 15).

2. OTKDPHTH KOHTpPOJBHHE KPaHUKH Ha
BCaCHBameM ¥ HATHETANBHOM TPy-
6onpoBONaxX IO TEX Iop, Hnoxa He
IIoTeyeT BOJA.

3. 3aKpHTBH KOHTPOJDbHHE KPaHUKH .

BcacHpaeMHl MCTOUHHK HHXE Hacoca:
[lpueMHHN KJIaNaH Ha BCACHBAHWYA H
BHEMHHHE HCTOUYHUK XHIKOCTH MOTYT GHTBH
HCIONB30BAHH IPH 34IUBKE HaCOCa.
BHEmHEY HCTOUHHK MOXET GHTH OTEENb-
HHM Hacoc, HarHeraTenbHasg Tpy6a mog
JZaBJISHUEM, HJIM HHOX BHemHU# UCTOUHUK
(cM. gur. 16 u 17),

1. 3axpHTH BaIBUXKY Ha HATCHETATENb-
HOH CTODOHE M OTKPHTH KOHTPOJL~
HHE KPaHUKH Ha KOXyxe.

2. OTKDHTL 3aJBUXKY HA JHHWK BHEN-
Hero HCTOYHHKA TOABKO Ha TO
BpeMa, NOKa XRUIKOCTH He NoTederT
A3 KDPBHHKOB,

3. 3axkpHTE BO3IYmHHe KPaHHKU, H
3aTeM 32EBHXKY Ho JHHHUY BHEMHErOo
HCTOYHHUKA.
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NOTE: Most packing requires lubrication.
Failure to lubricate packing may shorten the life
of the packing and pump.

Dynamic Seal Option: The dynamic seal consists of
two seals: a repeller that prevents leakage during
pump operation and a secondary seal that prevents
leakage when the unit is off. The repeiler acts as a
pump to prevent liquid from entering the stuffing box
during pump operation. The repeller does not require
a flush except for services which allow a build-up of
solids on the repeller. A flush hole can be provided
for this purpose. A drain hole can also be supplied to
drain repeller chamber if danger of freezing exists.

Secondary Seals: The secondary seal prevents
leakage during pump shut down. This seal is either
graphite packing or an elastomeric face or lip seal.

1. Graphite packing - This packing will provide
adequate life running dry but will provide longer
performance if it is lubricated with either clean
water or grease. When clean water is used,
remember that the repeller reduces both the
quantity and pressure of seal water required. If
the suction head is less than the repeller
capability, the stuffing box pressure is the same
as atmospheric. Seal water pressure must be
high enough to overcome static head when the
pump is not operating to keep pumpage out of the
packing. Flow must be sufficient to cool the
packing. if grease is used as the lubricant,
spring-loaded grease tubricators should be used
to maintain a constant supply.

2. Elastomeric Face or Lip seal - The elastomeric

face seal consists of an elastomer rotary fitted to
the shaft, and a ceramic stationary seat fitted in
the gland. To set the seal, remove the gland nuts
and slide the gland back on the sleeve. Pull the
rotary back on the sleeve until it is about 1 inch
beyond the stuffing box face. Push the gland
back onto the studs, pushing the rotary back
along the sleeve. Tighten the gland nuts. This
ensures contact, no other adjustments are
needed. The lip seal is pressed into the gland and
no adjustment is required. Both seals are
designed to run dry, so no flush is required.
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PRIMING PUMP

Never start the pump until it has been properly
primed. Several different methods of priming can be
used, depending upon type of installation and service
involved.

Suction Supply Above Pump:
1. Slowly open the suction valve (Fig. 15).

2. Open air vents on the suction and discharge piping
until water flows out.

3. Close the vent valves.

DISCHARGE ISOLATION VALVE

CHECK VALVE
SUCTION ISOLATION VALVE

Fig. 15

Suction supply below pump: A foot valve and
outside source of liquid may be used to prime the
pump. Outside source of liquid can come from a
priming pump, pressurized discharge line, or other
outside supply (Fig. 16 and 17).

1. Close discharge valve and open air vents in casing.

2. Open valve in outside supply line until only water
escapes from vent valves.

3. Close the vent valves and then the outside supply
line, '
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Jpyrue MeTonH 3aiMBKH

1. 3anuBka 3®eKTOpOM (crpytiunit macoc)
2. 3alMBKa 2BTOMATHUYECCKHM HaCOCOM Ind 38JUBKH

SATIYCK HACOCA

1. VY6enurwsca =B TOM, 4YTO 3axBux- 4. IlOCTemeHHO OTKpHBATEH 3aIBUXKY
Ka Ha BcacHBawme# cropoHe u Ha HamopHo# nuHHE go OOJXydeHUA
BO3MOXHHE NEePEenyCKHHE H OX~ TpebyeMo#t MpPoOM3BOIUTENBLHOCTH.
JaXTanmue JHUHUYU OTKPHTH. OCTOPOXHO !

2. IloMHOCTBO 38KPHTH HIAM yYac- Ha6moxars cremenu subpamntt,

THYHO OTKPHTSH 3aIBUXKY Ha

TEMIEPATYDPY HNOINHUIHEKOB
HarHeTaTeJbHOH CTOpOHe, qpeamgpuggymyux Ecu Hogum
BUAMHU :
gingQTpeﬁyeTCH JCHOBUAM NPEBHUEHH, OCTAHOBHTH H pas-

PemHT®s mpobiaeMmy.
3. BKIOYHTH UPHBOX (xBHraTenb).

OCTOPOXHO!

HemenneHHO HabaoraTs moxa-
3aHHe MaHoOMeTpa. Bexnn
AaBJICHAE B HANOPHOM TDY-
fONpOBOKE HE MOXET GOHTD
AOCTATOUHO: OHCTPO - BHK-
JOYHTE OPHBOX, IOBTOPHUTH
38JUBKY H BO306HOBHTH
3aIyCK.
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{ PRIMING WITH FOOT VALVE AND OUTSIDE SUPPLY PRIMING WITH FOOT VALVE
: VIA BY-PASSING AROUND CHECK VALVE

Other Methods of Priming:
1. Priming by Ejector.
2. Priming by Automatic Priming Pump.

STARTING PUMP

Make sure suction valve and any recirculation or 4. Slowly open discharge valve until the desired flow is
cooling lines are open. obtained.
Fully close or partially open discharge valve as I A CAUTION

dictated by system conditions. ——— — — —
- Observe pump for vibration levels, bearing
Start Driver. temperature and excessive noise. If normal
levels are exceeded, shut down and resolve. .
A CAUTION

" Immediately observe pressure gauges. If .~
discharge pressure is not quickly attained - - -
. stop drive_r,_:'reprlfme. and attempt tore;tar__t. e

IR 23 eI
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JKCIDIYATAIIUSA

Ob6mue (ofcyxnenus) KOMMEHTaDUH

!

Bcerza MeHATs npousBomHTENH- F
HOCTb DEryIHDpydA 34LBHXKY Ha
HanopHo# Tpy6e. Huxorma He
EPOCCENHPOBATh NMOTOK HA BCA-
cuBawnme# cTopoHe.

QIEKTPOLBUTATENL MOXET OKS34Tb-
CA NEePerpyxeHHHM, €CJIU YIexb-
Hu# Bec (mioTHOCTH) mporykTa
C6yZeT BHEE IOMYyCTHMOTO.

Bcerma pa6ora Hacoca rpoaxEa
CHTH IDH UIU OKONO HOMUHSIBHHX
ycaosu#, 4TO6 nperoTBPaATHTH
IOBPEeXIEHNE BCIASACTBHE KABH-
TAIUH ¥ [ePenyCKaHHus.

Pabora npm noEMxeHHO# mpous-
BOIUTENBHOCTH

QOIIACHO!
He onepuposars macoc mpm
HUXE 4YeM MHHUMaIbLHOHI
OPOHU3BOJUTEIBLHOCTH HIHU
NIPH 3aKPHTHMHA BC&CHBAW-
me#t m/unu wamopHo# 3zax-
BUXKaMU. Taxwe ycrosus
MOTyT BH3BATh DHCK B3PH-
Ba 6Jarozapd HCIaDEHUD
nepexayuBaeMoil mmgkxocTH,
A YyCKODHTE OTKaz Hacoca,
H IDPHYHHHUTE QH3UUYECKOe
paBeHune. CMOTpPEHO IpH-
ntoxenue LIT.

HOBpeE,I(eHHe HacoCa BO3HHKaET OT
CIeIYOMHAX OPUUUH:

1. TosumerHHfI ypoBeH: BUGpaAIUHU -
BINACT HA NOLNUIHHKH, HAGHBHEYD
Kamepy (CanbHUK) H MeXaHHUecKoe
yOJIOTHEHUE,

2. IloBumaer PamgH. ‘albHOE JTaBJEHHE
- HaIOpAXEeHWA Ha BaJ U mog-
MUTHUKH »

3. IloBumaeT Harpes - HCcIapeHue
BH3HBAeT 38IUD U 3aeIaHue
Bpamapmuxcs uacrefi,

4. KaBuramms - noepexpenue BHYT -
PeHHUX nosBepxHocTefl Hacoca.

PaboTa np® yeaoBHAX 3aMepP3aHug

HoxBepxennHit xoroxny, OesgpeficTBynomuit
Hacoc, OyneT NOBpPeXneH zaMepamel
XHIKOCTPW. MHHIKOCTEH JZOIXHA OHTSH
CJHT& K3 Hacoca. KRUIKOCTh B 3Mee-—
BHKaX, €CJH yYCTaHOBJIEHH, TaKXe
EONXHE OHTDL CIKTa.

OCTAHOBEKA

1. MexneHHO 3aKpHTBH HanopHYyw
32 FBAXKY .

2. BuHKINOUUTHE IBUTATEND H
32MKHYTE BHEDPTHW,  UYTOOH
IPefOTBPATUTE cayuaiHuit
3aMyCK.

OIIACHO!
Korpza mepexBuranrTcs onacuue
H/ANH SANOBHTHE XHUIKOCTH
OPaBUIBHHE 3amMHTHHE ITPUHAI -
JE€XHOCTH JOJXHH OHTH OZETH.
EBcam mmmxocTr He crnuTa npe-
ZOCTOPOXHOCTEL HEOO6XOIMMA -
LIA TOro, 4uTOO M36exaTh Pu-
3HYecCKOe paHeHHe. O(6pameHue
C IPONIYKTOM K yIaJleHWe HOJIXHH
OHTB B COTJ&ACUM C CYmMECTBYD-
MUMH NOpasBUJaME njasg Gezonac-
HOCTH OKpyxawme# cpernu.

SAKJIOUYATEJIBHAA HAJATIKA

1. IlpoxpyTurs Hacoc mog
LeflCTBHTENbHHMY pPabouuMu
YCIOBHAMH H& ZIOCTATOYHO
Zoxru#f mepuox BpEeMeHH,
YTO06 NIPUBECTH HACOC K IBH-
rarexb K paboueft Temmepa-

Type.
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2. IlpoBepuTs BHBEpPKY  HacocHoft yc-

TAaHOBKH, IIOK& HArpeTa, COOTBET-
CTBEHHOMETONY IIEHTPUPOBAHUA B
Orrexe 3.

3. BoccTaHOBUTH orpaxmenue MydTH.

CMoTpeHo HHCTPYKOHUK IJAA 38MUTH
B IIPUJIOXEeHHH I71,



OPERATION

GENERAL CONSIDERATIONS Damage occurs from:
3 Always vary capacity with regulating valve in the 1. Increased vibration levels - Affects bearings, stuffing
discharge line. NEVER throttle flow from the suction box (or seal chamber), and mechanical seal.
side.
2. Increased radial thrusts - Stresses on shaft and
Driver may overload if the pumpage specific gravity bearings.
(density) is greater than originally assumed, or the ) o )
rated flow rate is exceeded. 3. Heat build up - Vaporization causing rotating parts

to score or seize.
Always operate the pump at or near the rated o _
conditions to prevent damage resulting from 4. Cavitation - Damage to internal surfaces of pump.

cavitation or recirculation.

OPERATING UNDER FREEZING
CONDITIONS
OPERATING AT REDUCED CAPACITY Exposure to freezing conditions, while pump is idle,
- R i e could cause liquid to freeze and damage the pump.
7 Liquid inside pump should be drained. Liquid inside
cooling coils, if supplied, should also be drained.

DO NOT operate pump ‘below mlnimum rated i
flows or with suction and/or discharge valve =
closed. These conditions may create an
explosive hazard due to vaporizatlon of ,
pumpage and can quickly lead to pump fallure
and physical in]ury Reference Appendix llI. -

3 SHUTDOWN

1. Slowly close discharge valve.

2. Shut down and lock driver to prevent accidental o ]

rotation. . When handling hazardous and/or toxic ﬂulds, :
. proper personal protective equipment should be
~wom. If pump Is being drained, precautions must
be taken to prevent physical injury. Pumpage
"must be handled and disposed of in conformance
- with applicable environmental regulation. . . .

FINAL ALIGNMENT

1. Run the unit under actual operating conditions for a 2. Check alignment while unit is still hot per alignment
sufficient length of time to bring the pump and procedure in Section 3.
driver up to operating temperature.

3. Reinstali coupling guard. Refer to coupling guard
instruction in Appendix Il

26



c

IAHOBONIIPEIYIPEIATEJILHHY PEMOHT

O6mre KOMMEHTaAPHH 27
[InaHupoBaHue pemoHTA 27
PeMOHT nozmENIHEKOB 28
MacaeHasa cmasxa 28
I'ycraa cmaska (TaBoT) 29
PeMonT ynioruenum#t saga 30
MexaHuueckoe YOIOTHEHHUE Baja 30
Hab6uBHO#t canbHuK 30
lEHaMrueckoe ymnaoTHenue (3aTBOD) 30
3azopH HMIexxepa 31
Hanagka ¢ moMombm nupepbaaTHOTO HHIUKATODA 31
Hanagkxa ¢ nmoMompp MyIOB - 32
OTHCKHBaHHE ¥ HONPaBKa HEHCHpaBHOCTel 33

OBIME KOMMEHTAPWY

[IporpaMmMa MOBCEZHEBHOI'O yXOI& MOXET NOPOXIUTH IIOJNIe3HYn DPaboTy
Hacoca. Xopomo ofcryxeHHOe o60pynoBauue 6yreT paboTaTh IOXbme
¥ Oyzer TpefoBaTh MEHLNE PEMOHTA. CoxpaHeHNEe DPEMOHTHHX zamucelt
[IOMOXET yTOYHUTHL BOSMOXHHE NPHUYMUHH.HPOGIEM.

INTAHUPOBAHWE PEMOHTA

lloBCenHEBHHNE HaX30D

. CMazka HDOINHIHUKOB . IlpoBepka mHacoca u TPYyOOIPOBOXOB

. Habuorenme 3a ynrorueruem Ha yTeuxy

. AHanws puGpamuf - IlpoBepra ymmoTHeHmar Ha yTeuky
. Hanop « Mexanuueckoe ymroTHeHue He
LOJKHO Teub

. Habamozenme sza Temneparypoit
A paTyp . Ha6usHOe ynnorHeHHe: HoBHmeHHAA

lloBcenHeBHAA HHCIEKOUA yTeuka pomxHa OHTH OTPeryJIHpoBaHa
' HIH 3aMeHeHa. CMOTpeHO -
. IllpoBepxa ypoBHA Macna uepes Ornen 4.

CMOTPOBOE CTERJIO

. [Iposepra Ha myMm, BU6pPamuw
¥ TeMOoepaTypy NOIXMHIHUKOB
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Mechanical Seals . . . . . . . . . . o e 30

i Packed StuffingBox . . . . . . . . ... . 30
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_' IMPELLERCLEARANCESETTING . . . .. .. ... ... ... 31 -

i Dial Indicator Method . . . . . . . . . .. .. ... .. 31

“ FeelerGaugeMethod . . . . . . . .. .. .. ... ... ......... 32
TROUBLESHOOTING . . . . . . . ¢ i i i ittt it e s o n s s e ne s 33

GENERAL COMMENTS

: A routine maintenance program can extend the life of your pump. Well maintained
. equipment will last longer and require fewer repairs. You should keep maintenance
I° records, this will help pinpoint potential causes of problems.

4

oy
4

MAINTENANCE SCHEDULE

Routine Maintenance ® Check for unusual noise, vibration and bearing

¢ Bearing lubrication temperatures.
¢ Seal Monitoring : ¢ Inspect pump and piping for leaks.
e Vibration anaiysis : ¢ Check seal chamber/stuffing box leakage.

o Discharge pressure ¢ Mechanical Seal: Should be no leakage.

e Temperature monitoring * Packing: Excgssive leakage requires adjust-
ment or possible packing replacement. Refer
. 1o Section 4: Operation for packing gland ad-
. Routine Inspections justment.

* Check level and condition of oil through sight glass
on bearing frame.

!




TpexMecaYHaA HHCIEKIUA

[lpoBepuTs QyHIAMEHTHHE ¥ MOH-
TaXHHE OGOJTH Ha HATAT.

Ecam Hacoc ocTaBieH B 6eszgeit-
CTBHHY - NIPOBEPHTH HaBHUBKY.
3aMeHuTh, €cJM noTrpebyercd.

CMa304YHOE MACIO IONXHO GHTH
3aMEHEHO 1o MeHbmeit Mepe
xaxgHe Tpu Mecana ( 2000 ua-
COB) mn¥ 6Goxee YaCTO, ECIH
CYMECTBYNT He6IarONPHATHHE
aTMOCQEPpHHE HIM IPyrue yc-

. IlpoBepuTr HmEeHTPOBKY Basa u
BHBEPUTH, €CJIH HEOBXOLUMO.

lonoBasg HHCHIEKNHA

. IIpoBepHT® NPOH3BOIUTENBHOCTH
Hacoca, HamoOp ¥ pPacxon ODHEPrHH.
Ecam pa6Gora Hacoca He YZOBJIET~
BOpAeT TpeGOBAHUA NIpoLEcca M
TpeOOBaHUA MPOIEcCa He MeHADT -
CA, Hacoc poxxeH OHTHh pazobpaH,
OPOBEPEH ¥ H3HOMEHHHE YacTH

aMeHeHH, HHaYe, ODPOB ~eft
JOBHA, NPY KOTODHX MACJIO 2HCTeMH ,CTaHgBéH pgﬂ;§§a6§$:
MOXET OHTHL BaTrPHA3HEHO HIH nponaBexZHa e
ocaxeHoO, HJIX eca¥ Hafjzero .
MYTHHM HJIM 34rpaA3HEHHHM DU
0630pe uepes CMOTPOBOE
CTEKNO.
PEMOHT IIORIMUITHUKOB .
HoaAMANHUKY CO CMA30YHHM MACIOM Bricoxoro xauecTsa TYyPOUHHOE Macao
' C n06aBICHHMY SHTUK HuuM ®
OCTOPOXHO ! A OppozH

Hacocu pocrasienm 6e3 macxaa.
[ToZmMUNIHAKH NONXHH OHTH CMARAHH
Ha MecTe paboTH.

BuryTs HamuBHyw mpobxy (408 H)

-4 HaJUTh Macia X0 YPOBHA COB-

narapmero ¢ HNEeHTPOM CMOPTOBO-
ro crekxa (319). IocTaBuTs
OGPaTHO 3a®xMBHYH HPO6KYy ( dur.
18A). CmorpeHo rabauma 4.
Cmenurs macxo mocae 200 uacom
paboTH ZEJIA HOBHX NOXMHITHUKOB ,
# 3arem kaxzme 2000 pabouux
YacoB HJIM TpPU Mecana (4YTo oxa-
XETCH IepPBHM).

SHTHOKUCIHUTENBHHM BEmMECTBAMU JOJKHO
OHTB yNOTPEGieHO. Jid GOXBNMHHCTBA
pafouux ycxosuit, TEeMIepaTypa IIon-
NUIHEKOB OyneT Mexny 1200 F(500°¢)

u 1800 F(820¢), Ixa sroro pexuma
Macao ¢ 150: paskoersi?68 npu. 1000
(40°C) pexomennmyerca. Eoxu Tem-—
neparypa NOIMUIHUKOB IPEBHMAET
1800 F(820C), To Macmo IS0 (A#3c0)
BA3KOoCTR 100 ¥ oxnaxienveM pamu
NORNANHUKOB NLOJKHO GHTH yHorpebie-
Ho. CwmoTpeno Tabauma 5. g

foJee BHCOKHX pabouux TeMrneparyp,
Bume 3500 F(1770C) cunTermuvckoe
MaciloO DPEKOMeHEYeTCH.

Tabauna 5
fpe6oBaHUA INA CMA30YHOTO Macua
Temneparypal TeMmneparypa
IePpEerRauYKH- NepeKauyKy
HUXe BHIE
35009 k{1770¢) 350°9C(177°¢)
150 '~
nanng Bunxy 68 Bumpxu 100
pubaua.
S5U 81000) 300 470
(38°¢)
Inyg
51517 Cné8 Cul00
Kanema -~
THYECKadA 68 100
BA3KO CTh
fooe.!
-(404C
MMg/oeK"'
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3 Month Inspections

* Check foundation and hold-down bolts for tightness.

¢ |f pump has been left idle, check packing. Replace
if required.

¢ QOil should be changed at least every 3 months
(2000 hours) or more often if there are any adverse
atmospheric conditions or other conditions which
might contaminate or break down the oil, orifitis
cloudy or contaminated as seen by inspection
through the sight glass. - .

* Check shaft alignment and realign if required.

Annual Inspections

e Check pump capacity, pressure and power, If
pump performance does not satisfy your process
requirements, and process requirements have not
changed, pump should be disassembled,
inspected, and worn parts should be replaced,
otherwise, a system inspection should be done.

OIL LUBRICATED BEARINGS

np. PP ithout oll. Oll lubricatea
- bearings must be lubricated at the job site. .-

Remove fill plug (408H) and add oil until level is at the
center of the sight glass (319). Replace fill plug
(Fig. 18A). See Table 4.

408H

Fig. 18A

Change the oil after 200 hours for new bearings,
thereafter every 2000 operating hours or 3 months
(whichever comes first).

28

MAINTENANCE OF BEARINGS

Table 4

Oil Volumes

Frame Pints ml
STX 1.0 400
MTX 2.6 1250
LTX 3.0 1400

XLT-X and X17 6.0 3000

A high quality turbine oil with rust and oxidation
inhibitors should be used. For the majority of
operational conditions, bearing temperatures will run
between 120°F (50°C) and 180°F (82°C). In this
range, an oil of ISO viscosity grade 68 at 100°F
(40°C) is recommended. If bearing temperatures
exceed 180°F (82°C) use ISO viscosity grade 100
with Bearing Frame cooling. See Table 5. For higher

_operating temperatures, pumpage above 350°F

(177°C), synthetic lubrication is recommended.

Table 5

Lubricating Oil

Requirements
Pumpage temperature | Pumpage temperature
below 350°F (177°C) | above 350°F (177°C)
ISO Grade VG 68 VG100
Approx. SSU at
100°F (38°C) 300 470
DIN 61517 Cé68 C100
Kinem. viscosity at
100°F (40°C) 68 100
mm°/sec




Hexoropme IPAEMIEeMEe Magas:

JKcoH TepecTux EP 68
Mo6ux Mo6maxr DTE2630055:

@ 100°F(38°O)
Canoxo CuuBHC 968

Potan nypmx Cumadpuarm ISO VG 68

CHHTETHYECKOE MACXQ
lozmanuuky c rycTam ( rasoToMm)
CMa304YHHM MaCJIOM:
9TH NOIMHIHUKH 3aNIOJHEHH TaBOTOM
Ha ¢abpuke. Memars TaBOT yepes
kaxzHe 2000 paboumx 9acoB, HJIU
TPU MecAna.

[lpomerypa cmenm rycroifi cMasxmu

(TaBoTa):
3aMeTka s

Ilpn 3amene Tasora mecer-
A& CymMecTBYEeT ONACHOCTL
3ArPA3HEHYUA NONNUIIHE ~
KOBEX na3oB. TaBoTHHH
cocyn, cmMasouHHe npuc-
IIOCOOJEeHUA M wyacTn TOJ~
EHH OHTbH YUCTH.

Crepers rpass co CMa 3 OYHHX

O

1.

3aMeTra: TeMHepaTypa DOEMUITHUKOB
OOHYHO HOBHmaeTCH noeye
CMEHH CMasKu. Temnepa-
Tyba BepHeTes X HopMambpHOM
Iocxe mpobera, IIPEMEPHO
OT IBYX IO 4YeTHDPEeX Yacos.,
Ina GoxwrmuucTaa pabounx ycnosuit
JUTHYM OCHOBaHHaA rycrag MHHEDanhb-
HaAa cMmasxa NLGI eqo CTe€HEeHBR NJAOT~
HOCTE M 2 pexomenpomaus. JdTO ryc-
Tad CMasKa NpHMeHEMa nig TeMuepa. -
TYD DOIMUIOHUKOB or 5°F yo 2300 F -
(-15°C, 110°q), Temneparypa mnox-
DHTHUKOB OGHYHO OKOXO 200 Fr(180¢)
BHIIE®, 4YeM TeMIepaTypa BHemuef no-
BEePXHOCTH HNOJMUIHEWKOB O} PaMmH.
TpeboBanusg ras rycro# cMazkm yxaza-~
HH B Tabiune 6.

OCTOPOXHO!

Huxorpa me cMemuBarTn
creneHe#f muorHocrm ( N
NLGIZ ) uam pasmmx 3arycruresei,
Hanpumep, mmkorma me CMEmHBaTH
TUTHYM OCHOBEHHYD CMasKy c HONAHNDHA

CMa3Ky pasHHX
LGI1 umm 3 c

mTynepos. o
2. BHZ?TB AB€ CIOYCKHHX IDPOGKH OCHOBaRHOH cMasxol.
(408H) us HUXHEH YacTu pamu. Hacocu ¢ TeMneparypo#fi nmepexauxu BHIE
3. Hamoamurs cMazouumme IosoCTH 8500F (1770C) rommmu 6HTH cMas3anu
DEeKoMeHzyemo# rycro#i cmaz- BHCOKOTeMIepaTypHo#t rycroft CMa3Kpii.
ko (TaBoToM) mo Tex IOp moxa  MunepanbHHe TrycTHe CMa3KH JOIXHH
CMa3Ka He NOKaxeTCHd U3 COYCK - HMETE aHTHOKHCIATEILHHE PEeaxrTHBH
HEX oTBepcTuii. MHocrasurs: A CTEIeHDb HIOTHOCTH Kak Zasg NLGIL3.
06paTHO cHyckHHe Ipobrnm 3amerka: Ecam sro HeoGXomuMo, wuro
(408H), : CMa3ka 3aMeHneHa npyrum
4. Ygmoeromepurhcg B TOM, YTO COpPTOM T OIOTHOCTEI, TO
YHOIOTHEHUA DaMH HEXOLATCA B HONMUIHUKY XNOXXHH OHTE
NOIMUNHAKOBHX Ha38X, M ecin BHHYTH W CTapafd cMmazsks
HEeT, TO BIABHUTL Ha MeCTo co yIoajxeHa.
CHYCKHHMH OTBEDPCTHAME BHHU3Z.
SN
L
Tabauna 6
TpeGosauus BJdA rycTo# cMmasxky
TemmepaTypa Temneparypa
NIepexrayxu NepeKayky
HUXE BHIE
350°F (1770¢) 3500 F(1770¢)
Cremens
IXIOTHOCTH 2 3
NLGI
Mobun b Mobunaxe EP2
JKCOH HUpEeKe N2 Ouuperc p3
CuHOKO YHHBepCanbHoe
EP
C.K.®, OnIxUIMTH 2 JnmxuIMT 3
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Some acceptable lubricants are:

| A
0

" 'NOTE: The bearing temperature usually rises
- after regreasing due to an excess supply of

".‘ : Exocon grease. Temperatures will return to normal after

Teresstic EP 68 pump has run and purged the excess from the
. Mobil Mobil DTE 26 300 SSU - bearings, usually two to four hours.. N
¥ i @ 100°F (38°C)
] Sunoco Sunvis 968 For most operating conditions a lithium based mineral
i oil grease of NLGI consistency No. 2 is
- Royal Purple  SYNFILM ISO VG 68 recommended. This grease is acceptable for bearing
Synthetic Lube temperatures of 5°F to 230°F (-15°C to 110°C).

o Bearing temperatures are generally about 20°F (18°C)
higher than bearing housing outer surface
GREASE LUBRICATED BEARINGS emperature, DT

Grease lubricated bearings are pre-lubricated at
the factory. Regrease beanngs every 2000 operating

B hours or 3 months. Table 6 T
t Regrease Procedure: Lubricating Grease -
.- NOTE: When regreasing there Is danger of . .- . -
lmpuritles entering the bearing housing. The Req uirements 7
- grease container, the greasing devlce, and Pum S
page temperature | Pumpage temperature | ./
f'“’"gs: must be clean. ey below 350'F (177°C) | above 350°F (177°C) | .
. . . . NLGI consistency 2 3
| ;: 1.  Wipe dirt from grease fittings. | Mobil Mobilux EP2
B8 2. Remove 2 grease relief plugs (408H) from bottom Exxon Unirex N2 Unirex N3
B of frame. Sunoco Mutipurpose EP,
, _ » _ SKF LGMT 2 LGMT 3
& 3. . Fill both grease cavities through fittings with
recommended grease until fresh grease comes
out of the relief holes. Reinstall grease relief
plugs (408H). CAUT|ON

¥4, Ensure frame seals are seated in bearing housing
and if not press in place with drains located at the
bottom .

Pumpage temperatures above 350°F (177°C) should

C——— be lubricated by a high temperature grease. Mineral
O oil greases should have oxidation stabilizers and a
consistency of NLGI 3.
g ) NOTE' Ifit Is ’n o ssary to change grease type
or.consistency, the bearings must:
- and the old grease removed =
| olH )
\<08H )
Fig. 18B

UV




PEMOHT YIIOTHEHWA BAJA

Mexanuueckoe VIOJIOTHEHUE

Korza Mexammuecxoe YOJIOTHEHHe
YCTAHOBNIEHO, TO CHPAaBOYHHH yep-~
TéX X NaHHHE yCTAHOBKH npero-
CTaBIEHH IIOCTaBMUKOM. Yeprex
BONKEH OHTb COXPaHEeH IJIA MOCHe -
AYPOEro ymoTpeONeHUA IPH DEeMOHTe
H DPEryJaupoOBKY YUJIOTHEHUH., Yep-~
T€x Takxe o0ycJjaBaHBaeT TpebyeMyn
AUIKOCTDL AR YUJIOTHEHUA M TOURE
IPHCOCNUHEHNA. YOIOTHEeHHE W Bce
IOXBOIAMNE TPYOKH NONKHH OHTE
IDOBEPEHH U yCTAHOBJECHH COOTBET—
CTBEHHO II€per 3aIyCKOM.

IlpononmurensrocTs pabors Mexamm—
9ECKOr0 YHJIOTHEHWA 3aBHCHT OT
DA3NHYHHX QarTOpPOB, TAKHX Kak
QUCTOTa NePeravyuBaceMoift XUIKOCTH
H ee cMasouHoe cBolicTBO. Oxnakxo,
BBUIY BOBMOXHHX OTKIOHEHHH oT
padouux ycxosmit, sro HEBO3MOXHO
TOYHO NIpencKasaTh TPOLOAXATENE~
HOCTh DPalbOTH yHJIOTHEHUS.

OITACHO'!

Huxorza He Haummars nepexaury

6e3 mMEKOCTH &is MEXaHHYECKOT O
JUIOTHEHHA. Pabora Mexammuecko -
TO yILJIOTHEeHUA 'B CyXyw' xXoTA 6m
H8 HECRONBKO CEeKYHX, BH30BeT
IOBPEXNCHNE YOIOTHEeHHA, H ZOJIXHE
OHTE H36exens. Pu3UvecCKoe paHe-
HHEe Takxe MoxeT npousofitu, ecau
MEeXaHH4YecKoe ynjaoTHeHue OTKaxeTcsd,

‘HabmBHo# caxpumk

“//"

OIACHO!

3aMKHYT®: SHeprumw x IBHTaTenn,
YTOGH HpPeXoTBPATHTH cayuafiyni
S8NIyCK ¥ (QU3UYECKOe paHenHe.

Ha6usnas KaMepa He HANOJHEHa Ha,
dabpuke ¥ moaxHa GHTEH HabuTa Ha
MecTre mpexme samycka Hacoca,
HabuBka pocTamiena n yoaxoske c
9aCTAMH, BMECTE C HacOcOM. Hg-
CHBKa NOMKHA 6HTH nogxoxame# nxsg
IIePeKaYKn. YgocToBepuUThCH B TOM,
4T0 HalWBHaA kKaMepa OYHImeEHa .
IlpoBepurs BTYJIKY Ha Baly Ha K3HOC
HIX 331¥Dp H IOMEeHATH, €CNU He-
o6xonuMo.
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- HACOC BHKIRYEH.

Hauwnas ¢ BuyTpemmero KoJxmna, Ha-
6uBKa OOGHUYHO cIOXeHs, H3 IByX KoJxer
HalHBKM, CMa30YHOTO KOXbOa ¥ Tpex
Koxen HaGHBKH CIeryeMHe paspesHo#
HaxuMHO# Gyxco#t (¢m. 14), Beranmrs
Kaxnoe KONbNO HAaOHBKYM NIepeKamuBasg
€ro Kax moKas3aHo Ha ¢Hr. 6. Bra-
BETH KaXIoe KOXBIO Tak, UTO6H
06eCIeunTs cxatTue BHYTPH CaJbHUKO-~
Bo# KOpoGkru. CmecrmTs mBH Ha 90°,
CmoTpeHo ¢ur. 13A, 13B..

Crerxa u pasHOMepHO MONTAHYTH HAXUM -
HYD Oykcy. lIpeBHmMeHHHH Hamum MOXeT
BH3BATDL NPEXAEBPEMEHHHN H3HOC Ha—
OHBRE ¥ Baxa. Ilocxe ycTaHoOBKH
Ha6UBKH IPOBEePHTE, UTOGH Hacoe
BOBMOXHO OHJIO IPORDYTHTE BPYYHYD.
llocnennsaa manarks, YOIOTHEHUA OyrerT
CILeJaHa mocJie 3amycka.

EHHaMHHGOROGAFHﬂOTHeHHe

Cocrasumne wacrm IXHAMHEYECKOT 0
VIIOTHEHUS

Penennep - IPeroTspamaer yreuxy
XUIKOCTHE Yepes3 CaJbEWK BO BpeMmda
PaGOTH NPH OOYGIHKOBAHHLX JZomyc -
TEMEX yCJNOBHAX. YacTu ruuammyec -
KOT'O yUJIOTHEHUA He H3HAMUBANTCH bifo]
TO# CTEemeHH, UTOGH HOBIMATH Ha
YyPOBeHEL paboTH, 33 UCKINYEHHEM, KOTxa
IIepeKauKa abpas3uBHE HIH KOpposuitua.
CMoTpeHo oTzes 6 AIA yxona, pasbopru
K peMoHTa.

Craruueckoe ymnoTmenme ycranoexexo,
YTOCH NPEeXOTBPATHTE YTeuKy, korma
9T0 O6HUYHO HAH -
YUOPHHE 3aTBOD, SIaCTHUHOe KOJBHO,
HN¥ TpapuTHasT HaGUBKA. Yuopumit
SaTBODP K BJJIACTHYHOE KOIBLO He Tpe-~
OyoT PEeMOHTa, a jumb CMEeHYy, XKoria
yT€UKa yBeNHUYMBAETCH. YIOJIOTHEHHe
YCTaHOBIEHO, K&K HAaGHBKS, CIenAaJBbHOr O
COpTa PacUHTaHHOTO pPaboTaTh BCYXYD,
TaKuM o00pazoMmM He TPebya BHPHCKHBS -
HUA U3BHE.
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MAINTENANCE OF SHAFT SEALS

MECHANICAL SEALS

When mechanical seals are fumished, a
manufacturer's reference drawing is supplied with the
data package. This drawing should be kept for future
use when performing maintenance and adjusting the
seal. The seal drawing will also specify required flush
liquid and attachment points. The seal and all flush
piping must be checked and installed as needed prior
to starting the pump. ' :

The life of a mechanical seal depends on various
factors such as cleanliness of the liquid handled and
its lubricating properties. Due to the diversity of
operating conditions it is, however, not possible to
give definite indications as to its life.

the pun Iquid suppl,
\echanical seal. Running a mechanical seal
, even for a few seconds, can cause sea

" damage and must b:e’:a‘\?blded.’*"Phy__sléél Injury

" can occur if mechanical seal falls. ~

PACKED STUFFING BOX

The stuffing box is not packed at the factory and must
be packed properly before operation of the pump. The
packing is furnished in a box of fittings which
accompany the pump. The packing used must be
suitable for the pumpage. Make sure the stuffing box
is clean. Examine shaft-sleeve for wear or scoring,
replace if necessary.

30

Starting from the innermost ring, the packing is
usually arranged as two packing rings, lantern ring,
three packing rings, followed by the split gland
(Fig. 14). Insert single packing rings by twisting as
shown in Fig. 6. Press each ring to ensure proper
compression in the stuffing box. Stagger joints 90°,
Refer to Fig. 13A, 13B.

Lightly and evenly tighten the gland. Excessive
tightening will result in premature failure of the
packing and shaft sleeve. After packing it must be
possible to rotate shaft by hand. Final adjustment of
packing gland is made after pump is started.

DYNAMIC SEAL

Dynamic Seal Components

Repelier - The dynamic repeller effectively prevent
leakage of pumpage through the stuffing box when
the pump is operating under published acceptable
conditions. Dynamic seal parts do not wear
substantially to affect operation unless the service is
particularly abrasive or corrosive. Refer to Section 6
for maintenance disassembly and repair.

A static seal is used to prevent leakage when the
pump is shut down. This is either a lip seal,
elastomeric face seal, or graphite packing. The lip
and elastomeric face seal require no maintenance
other than replacement when leakage becomes
excessive. The packing should be installed as for
stuffing box packing, and is a special type designed to
run dry, so does not require an external flush.



SA30PH WMIEJIIEPA

ONACHO!

SaMKHYTH SHEPTHH K NBUTATEN0, YTO6 IPEeXOTBPATHTE Cayuaiinmii
3amyCK Hacoca HIX PH3UUECKOEe paHeHHe.

Co Bpemenem B paGoTe Hacoca MOIyT GHTH 3aMEYEHH Taxme HepEeMeHH,
KaK nazeHne Halopa, NPOU3BOLHTENLHOCTH HJIY NOBHICHHHE noTpebrsgemoi
9Heprum. KauecTBO paGoTH MOXHO JAIyUmATh DOBTOPHOR peryamposxoit
3830DpOB HMnexanepa. JlBa MeTOXa CYmMECTBYOT IS HOCAIKH IMIexiepa ¢
IPUMEHEHNEM OHPEePOIATHOTO HHIMKATOPA H Iyma.

MeTonmr ¢ nudbepbrarTuHeM HHIVKATOPOM

Y6pars orpaxnenue MyQTeH. CMOTDEHO HHCTDPYKOHH B mpusoxerun 11.
Cuare mygry.

YCTaHOBHTH MHEWKATODP TAK, UYTOOH ma§zxosa&froaoaxa Kacanacs
TOpOma Baxa, HaE MyprH (cM. gur. 19),

Ocaaburs xouTprafixm (423B) ma Gomrax (871A) u OTKDPYTHTEL GOJTH
OpUMEPHO Ha xBa ofopoTa.

HoxTAHYyTE KOHTPOBHE GoaTH (3700) PABHOMEPHO, HONBUTAH NONMUN~
HHKOBHHE KOpmyc (134A) IO HAODABAEHUN K NONMHUOHUKOBOH pame

( 228) A0 TE€X MOP HOKa HMIEJJNEP He KOCHEeTCSH KOoxyxa. IIpoxpyrurs
Ban 4TOCH B 3TOM y6enUTHCA.

IlocTaBUTh WHIMKSTOD Ha HOND H OTKPYTHTE KOHTPOBHe Goaru (370C)
IPYMEPHO Ha OXZWH 060poT.

3aBepHyTh GoxTH (371A) paBHOMEpHO LO KOHTAKTa C NOINHIHUKOBOM

pamo#. IlocTenmeHHO 3aTITrWBATEH 60X TH (371A) (npmbauzurensuo Ha
OIMH mar) OTTATHBAA NONMANHYUKOBHH kopuyc (134A) OT HOXWMMTHERO-
BOH paMH IO Tex mOop mOKa MHIHKATOD IIOKAXeT NOJRHHE 3230p, Kax

Yxazano B Tabaume 3.

PaBHOMeDpHO 3aTanyTsr KoHTpPOBHE 6oxTH (370C), sareMm GoxTw (3714)
Aepxa OTCYeT HHIUKATODPA HA NOJOXEHHON Beruuuue.

IIpoBepuTs Banm Ha cBOGOIHHI HPOKDYT.

YcTaHOBHTE 06paTHO OTPaXxNCHEE MYQTH.
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@ IMPELLER CLEARANCE SETTING

Lock out driver poh/r t '
startup and physical injury.

423B

A change in pump performance may be noted over
time by a drop in head or flow or an increase in power
required. Performance can usually be renewed by
adjusting the impeiler clearance. Two techniques are
given to set the impeller clearance, the dial indicator
method and the feeler gauge method.

DIAL INDICATOR METHOD DIAL INDICATOR METHOD

1. Remove coupling guard. Refer to coupling guard
instructions Appendix Il.

Fig. 19

,‘32. Remove coupling.
~ g

Set indicator so that button contacts either the shaft
end or against face of coupling (Fig. 19).

4. Loosen jam nuts (423B) on jack bolts (371A) and
back bolts out about two turns.

@ 5. Tighten each locking bolt (370C) evenly, drawing
the bearing housing (134A) towards the bearing
frame (228) until impeller contacts the casing.
Turn the shaft to ensure contact is made.

6. Setindicator to zero and back locking bolt (370C)
out about one turn.

7. Thread jack bolts (371A) in until they evenly contact
the bearing frame. Tighten the jack bolts evenly
(about one flat at a time) backing the bearing
housing (134A) away from the bearing frame until
the indicator shows the proper clearance per
Table 3.

/8. Evenly tighten locking bolts (370C), then jack bolts
(371A) keeping indicator reading at proper
setting.
9. Check shatft for free turning.

10. Replace coupling guard.

31
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METOR C NPUMEHEHWEM IyIIA

Y6pare sarpaxzenue MydpTH. CMOTpeHo HHCTDPYKOUM B IIPHJIOXCHUHN 51-

Ocaaburs xomrprafixm (423B) na Goxrax (3714) = OTKPYTHTEH GOJTH
IPEMEDHO Ha nBa o6opoTa.

loxTaHyTs KOHTDPOBHE GoxTm (370C) PaBHOMEPHO, NONBUIAS IIOXMHII—
HUKOBHY kopmyc (134A) mo HampaBieHHD K IORMUAIHEAEKOBOH! pame
(228) mo Tex mop moxa EMIENICP HE KOCHETCA KOXYxa., IIPOKPYTHTSH
BaJ, 4YTO0 B BTOM y6EIMTHCH.

C noMomsl myma ycTaHOBHTH 3a30p MeXIy TpeMsa KOHTPOBHMHK 60JXTaMH
(370C) = AOZMIIHAKOBEM KOPHYCOM COOTBETCTBEHHO C BEIHUHHON
YyKa3aHHOK B Tabirme 3.

PaBHOMEPHO 3aKpyumBaTh TpPE Goxra (B71A) mo Tex nog IIOK& MIOIMUII~-
HUKOBHE KOpPIyC He KOCHeTcs KOHTPOBHX GoaTos (370C). 3aTaHyTH
xoHTpraiixu (423B),

IlpoBepuTs Bax Ha cBOGOgHHR OPOKDPYT.
YCTAaHOBHTD O6PATHO OTpPaxIeHHe MY@TH .
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FEELER GAUGE METHOD

1.

Remove coupling guard. Refer to coupling guard
instructions in Appendix Il

Loosen jam nuts (423B) on jack bolts (371A) and
back bolts out about two turns (Fig. 20).

Tighten locking bolts (370C) evenly, drawing
bearing housing (134A) towards frame (228) until
impeller contacts the casing. Turn shaft to
ensure contact is made.

With a feeler gauge set the gap between the three
locking bolts (370C) and bearing housing (134A)
per impeller clearances in Table 3.

Evenly back out bearing housing (134A) using the
three jack bolts (371A) until it contacts the locking
bolts (370C). Evenly tighten jam nuts (423B).

Check shaft for free turning.

‘Replace coupling guard.

Table 3 ,
Impeller 5
Clearances

COLD TEMPERATURE CLEARANCES FOR
VARIOUS SERVICE TEMPERATURES

200°F (93°C) 0.015in. (0.38 mm)
250°F (121°C) 0.017iin. (0.43 mm)
300°F (149°C) 0.019 in. (0.48 mm)
350°F (177°C) 0.021 in. (0.53 mm)
400°F (204°C) 0.023 in. (0.58 mm)
Over 400°F (204°C) 0.025in. (0.64 mm)

- Feeler Gauge
370C—— Q; i
Jlli
\ -
371A —— Q:@ i
/_ | — 228
423 134A Fig. 20
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OTHCKMBAHME ¥ IIOTIPABKA HEMCIIPABHOCTE

TABIMIA 7

[Ipo6rema

BoaMoxuan npuuung

Ucnpasiaenue

Her moxaunm
XHIKOCTH

Hacoc He zajur.

IloBTOPUTE B3aXuBKy Hacoca.
IlpoBepuTs, uTO Hacoc u
BcacHBawmasa Tpy6a IOJHH
EUTKOCTH

BcacuBapmana nuHEA 3aKylo-
peHa

IIpourcTHTE JUHWUD.

WMnexnep 3a6UT NOCTODOHHUM
MaTepHUaIOM

IIpoMuTs Hacoc QHTH-IOTOKOM

HenmpaBUJBHEN XOJX BPameHHA

llepecraBuTs IPOBOTKY

IlpyeMHHY KIalaH HAE BCACH-
Bapme# TpyGe HemocraTouHo
IOTPYyXeH

3alIpPOCHUTH $abpHKYy OTHOCH-
TEJBHO IPABUALHOTO HOTPY -
XKEHHA. JYCTAHOBUTL GOPOBOK
IPOTHUB 3aBHXPEHHH

Hlox'eMm BCacuBaHUA oOueHD
BHICOK

YKODPOTUTD BCeCaCHBanmyn
IDyOy

('J

Hacoc ue gaer

LaTHPOBAHHYI

Iozavy HJIH
Hanop -

llponnyck BO3xyxa uyepes
IIPOKJISIKY

llepemeHuTs IIPOKJIAIKY \

liporyck BO3nyxa uepes
HabuBKY

HepemeunTsr unm OTPEryaupo -
BaTh HAOHBKY/MexaHnHmueckoe
YHIOTHEHHE

HMuennep YacTHUHO S46UT.

IIDOMHTH HaCOC SHTH-~TOTOKOM

W3HOC COKOBHMHH KOXKYyXa HIH
KOMIEHCHDYKOMETr 0
KOIBIOa

lHepemernurs HOBPEXITESHHHE
JacTH, Kaxk norpebyercs

HeﬂOCTaTOQHaﬂ BakyyMeTpu-
JeckKasd BHCOTE& BCACHBAHUA

YOemuThCHE B TOM, UTO 387 -
BHXK& Ha BcacHBapmel# JIuEwH
OTKPHTa INOJHOCTHHN KU JAHHUA
CBOOOIHE OT NPENATCTBHH

U3HOC HIM HOJOMKE HMIEJ—
Jepa

lIpoBepuTs 7 IIePEeMEeHHUTh,
ecan Tpebyercsa

—

Hacoc nauwmnpa-
er H 3arTeM
TepgeT mnepe-
f\?xy

Hacoc HEeTOCTATOYHO 3aJHT

IloBTOPHUTE 3aJIUBKY

Bosxymraa wau maposan
npo6ka BO BcacHBawpmeit
Tpybe

Ilepenenars TpyGompososn Tax,
YTOOH YCTPaHUTH BO3IyMmHHE
KaPMaHH

Ilponyck Bo3zyxa B BCAcCH-
Bapmel auuwu

IIDOBEPUTE JNMHED ¥ yCTDAHATEH
nponyck (yreuxy)

UpesmepHOE
Harpepayue
NONMUITHUKOB

HenpaBuJIbHas BHBEDKA

SaneHTPUPOBATEL BoNH

HenmpaBUlbHAg cMaska

[[DOBEPUTE KAUECTBO OMAZKE
¥ _VDPOBEHB

OxnaxneHna Macaa

IlpoBepuTH OXJNaTUTEIABHYIO
CHCTEMY

Hacoc mywmumit
n v
BHODUDYeET

HenpaBUJbHAR HEHTDOBKE
Hacoc/IBAraTenb

3alleHTPUDPOBATE BaNH

YacTuuHO BabuUTHH UMIenjep
BH3HBAWMUA HepaBHOBecHe

llpoMHTE Hacoc ZHTH-TOTOKOM

A

CroMan MIM LOTHYT Baxn
MIeJrepa

llepeMeHnTs Kax TpebyeTcsa

PyHIaMeHT HeyCcToORUWBHER

, 3aTAHYTH MOHTAXHHE GOJNTH
Hacoca u mBurarens

PazHomeHHHe IO IMUANTHUKHA

I[lepeMeHuTs

Bcacupapmu#t u Harmerartens-
HHE Tpy6ompoBonn 3aKpemn-
JEeHH HUJH ONEepPTH

3aKpENIeHNsa COrJaacHOlanm-
ponvk UHCTHUTHT cranzapr
MOHAJ DPEKOMEHIAIUAM

KaBuranma B Hacoce

llpobaemMa Bcel cucremu
YCTaHOBKH
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[Ipo6aema BosMoxHas npuumus Hcnpasaenne
Haxmmuana 6Gyxca HeNpPaBHUABHO Hoxrauyrs rafiru
YpeasMepHan OTPEeryJInpoBaHs
yTeuka u3 CanbHUK HeNpaBUALHO HAGHT lIDOBEPHTHE ¥ NepecTaBuTE
HabuBHOH V3HOC 4YacTed MeXaHWIEeOoKOTo llepeMennTs 4acTH, Kax
KaMepH YIJIOTHEHUA Tpebyercsa
lleperpesanne MEeXaHUYECKOT 0 IIpoBepurs CMa3Ky u
YOROTHEHUS OXJNANUTENLHHE JRHHUY
Brynka ua Baxy 3anpa”a IIDOTOYHTE HAV BaMeHUTE
Hamop muxe- - EaTHUPOBAHHOTO . 3anpoCHTEH $abpuKy. VYc-
[lepexaunBaer cammrkom Muoro TaHOBHTH IpoOCCenbHHH
XUIROCTH . KJragaH, o6TounTsh THaMeTep
IBurarTens L EMIOEJIEPa,
Tpebyer HugxoeTr naoTHee oxXuzaemMoil ., lIpoBepuTs YIenlpHHE Bec
[IPEBHMEHHYD ¥ _BA3KOCTSH.,
SHeprew Ha6usra uepesuyp TyTo Hlepe6pars HaOUBKY,

3anpeccoBana

IePEMEeHHuTh, EeCJH H3HOMmEHS,.,

Bpamawmuecs uacTn 3aeramrT.

IIposepuTs 3830DPH BHYTp&H-

AN HUX KOMICHCUDPYRNMEX
N H3HONEHHHX uacTeff.
. /‘
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TROUBLE SHOOTING

Table 7

Troubleshooting Pump

PROBLEM

PROBABLE CAUSE

REMEDY

No liquid delivered.

Pump not primed.

Reprime pump, check that pump and suction
line are full of liquid.

Suction line clogged.

Remove obstructions.

Impeller clogged with foreign material.

Back flush pump to clean impeller.

Wrong direction of rotation.

Change rotation to concur with direction
indicated by arrow on bearing housing or
pump casing.

Foot valve or suction pipe opening not
submerged enough.

Consult factory for proper depth. Use baffie
to eliminate vortices.

Suction lift too high.

Shorten suction pipe.

Pump not producing rated fiow or head.

Air leak thru gasket.

Replace gasket.

Air leak thru stuffing box

Replace or readjust packing/mechanical seal.

Impeller partly clogged.

Back flush pump to clean impeller.

Worn suction sideplate or wear rings.

Replace defective part as required.

Insufficient suction head.

Ensure that suction line shutoff valve is fully
open and line is unobstructed.

Worn or broken impeller.

Inspect and replace if necessary.

Impropery primed pump.

Reprime pump.

Pump starts then stops pumping. Air or vapor pockets in suction fine. Rearrange piping to eliiminate air pockets.
Air leak in suction line. Repair {plug) leak.
Improper alignment. Re-align pump and driver.

Bearings run hot. Improper lubrication. Check lubricant for suitability and tevel.
Lube cooling. Check cooling system.
Improper pump/driver alignment. Align shafts.
Partly clogged impeller causing imbalance. Back-flush pump to clean impeller.
Broken or bent impeller or shatft. Replace as required.

Pump is noisy or vibrates.

Foundation not rigid.

Tighten hold down bolts of pump and motor
or adjust stilts.

Worn bearings.

Replace.

Suction or discharge piping not anchored or
properly supported.

Anchor per Hydraulic Institute Standards
Manual recommendations

éxcessive leakage from stuffing box.

Pump is cavitating. Systemn problem.
Packing gland improperly adjusted. Tighten gland nuts.
Stuffing box improperiy packed. Check packing and repack box.

Worn-mechanical seal parts.

Replace worn parts.

Overheating mechanical seal.

Check lubrication and cooling lines.

Shaft sleeve scored.

Remachine or replace as required,

Motor requires excessive power.

Head lower than rating. Pumps too much
liquid.

Consult factory. install throttle valve,
trim impeller diameter.

Liquid heavier than expected. Check specific gravity and viscosity.
Stuffing packing too tight. Readjust packing. Replace if wom.
Rotating parts bind. Check internal wearing parts for proper

clearances.

5SS
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PASEOPKA ¥ CEOPKA

TpeGyemu#t uHCTDyMEHT
Paz6opka

IIpoBepra

C6opka

35
35
46
51

TPEBYEMHI WHCTPYMEHT

. OOuxHOBeHHHe Kinuz 9/16",
- Tpysomoxn'emuue meram (crpomu)
« Hiupu gra ummenzepa

3/am, 7/8v,

15/16"

Hacoc 3TX, MTX - T'yyxm gacTs W AO1676A

Hacoc STX, MTX, LTX,
7/16" obuxuosenEmE xmoa (LTX)

MeIHHE Gopomox

laeynnfl xawou

KISHmH IIA OPYXHHANUX KOJEI]
Topnoswit riawu

HudpepOraThuit uuruKaTOD

L * [ ] L] L] * L[] L] * e L]

XLT=X,X17 Tyyan uacTs % AO5107A

HHIYUHPOBAHHHIT HarpesaTeJpb NOIMUIHUKOB

KINY C IHHAMOMETDHYECKOHR DyKOATKOH

MHEKDOMETD
OUMCTHHE CPEICTBa
My s
PA3BOPKA
OCTOPOXHO! OIACHO !

YacTu Hacoca MOTYT GHTH TAKEIH.
[IpueMarumMue MeTomH mox'eMa I OJIXKHH
CHTP NIPUMEHEHH BO H36exaHue ou -
SBHUECKOT'0 DAHEHWS HIY HOBPEXIe-
HUSA O6ODPYLOBAHMA. DBOTHHKHE CO
CTANbPHEM HOCKOM JIOJIXHH OHTH
OLeTH BO BCE BpEeMH.

OIIACHO!

Hacoc 3196 MoxeT mepexaumBars
ON&CHHE ¥ ANOBUTHE XUIKOCTH.
[lpaBunbHa" zamuTHas ozexra o06g-
3arenpHa. IlpemocTopoxHoCTr HE-
ob6xonuma, 4TOGH IPEenOTBPATHTE
PU3MYIecCKOe paHeHHe. O6pamenue
C TPORYKTOM H yJaJEHHE ero KOIX-
HH OHTH B COrJACHU C Cymec TBYDIH ~
M{ OPaBUJIAGMH IJA 6e30NACHOCTH
OKpyxapmet cpegH.
3amerka: IIpexze ras3fopxku Hacoca
HEOOXOIUMO OBeCleuuTs
32MeHHHE UaCcTH.

35

3aMKHYT®: nOomawy SHEePr¥Y XJA IBH-
raTens, Bo H30exaHMe ciyuaftmoro
3anyCcKa M (QE3UUYECKOTO DaHEHHS.

1. 3axpHTB Bce KOHTpPOXBHHE 31—
BHXKHM - BCACHBAKmMUEe W HArHe-
Ta&TEeJNbHHE JUHUH.

OIIACHO!

OmepaTop zoaxeH GHTE OCBEIOMIEH
O COPTe NepPEeKauYKV H IIPaBHIAX
6e30macHOCTH, YTO6H IperoTBpa-
TUTE QE3UYECKOE paHeHHe.

2. CHOYCTHTE XHIKOCTpH u3 TPy6o -~
IPOBONOB, NIPOMHTH Hacoc,
eCJ¥ HeOO6XOIXHMO .,

3. OTcoerwHuTh BCE BCmOMOTATEND-
HHEe TPYOH M TPYyOKH.

4. Y6pars 3arpaxnreHue MyQTH.
CMoTpeno ormexn yCTaHOBKH
H pa3bO0pKH B NDPHIOXEHHH 2.
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DISASSEMBLY & REASSEMBLY

REQUIREDTOOLS . . . .. ... ... e e C e e e e e e ...35
DISASSEMBLY . . . . ... ... .. e e e e e e e e e e e e e e 35
INSPECTIONS .. ........... - T}
REASSEMBLY ... .......... C e e e e e e e e e e e e e . 51

REQUIRED TOOLS

9/16*, 3/4", 7/8", 15/18" Open end wrenches ® Snap-ring pliers
Lifting sling ¢ Allen wrenches
Impeller wrench * Torque wrench with sockets

STX, MTX - Goulds part # A01676A

STX, MTX, LTX, XLT-X, X17 -
Goulds part # AO5107A ¢ Micrometer

7/16" open end wrench (LTX)

¢ Dial indicator

Cleaning Agents

Induction bearing heater

Feeler gauges
Brass drift punch

Spanner wrench

DISASSEMBLY

, ock out power supply to driver motor to
. prevent accidental startup and ph; ysical. injury

Pump components can be heavy Proper
methods of lifting must be employed to avoid
physical injury and/or equipment damage.
Steel toed shoes must be worn at all times.

1.

The 31 96 may handle hazardous and/or toxic
fluids. Proper personal protective equipment
should be worn. Precautions must be takento .

prevent physical injury. Pumpage must be 2. Drain liquid from piping, flush pump if necessary.
handled and disposed of in conformance with

applicable Environmental Regulations. -~ ' 3. Disconnect all auxiliary piping and tubing.

NOTE: Before disassembling the pump for 4. Removg coupling'guard. Refer to Qou_pling Guard
overhaul, ensure all replacement parts are Installation and Disassembly Section in

avallable. _ o Appendix 2,
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5. OTcoegunuTH MydTy.
6. JY6pars TOPOEBYH KPHIKY
~ 3arpaxieHug MYPTH .
7. BEcnw cmaska MacJafaHag, TO

CAUTL MACIO OTKDPYTHB CIyC-

KHyo npobky (408A). 3a-=
BEPHYTH OOpPaATHO HPOGKY

IIocye TOro, KakK Maci0o CJH-

TO0. JYIajluTh pesepsyap,

eCnu ycTaHoBaeH (cM. ¢ur.

21).

3amMeTxra: Amanus Mmacia IOJNXEeH

OHTH YACTHO NASHOBO-
beMoHTHO# mporpammu,
¥ CMOXeT NOMOYb ONpe-
LEJHTh OPUYMHY OTKa3a
B nefCTBHH Hacoca.
CoxpaHuTs Macio B
quCTOR GaHKe INA UH-
CHERIOHH .

8. Ilpomers moxy'emHyD meTiw -

aepes gepwaTend (108) mam
Kopnyc pamu ( 228A) nas
Mogexu STX (eM. ¢ur. 22).
9. BuBEDPHYTL MOHTAXHHE 6OXTH
(370 F).
10. BuBepHyT: GoxTH KOXyXxa
(370§,

OIACHO!

Huxorza me ynmorpe6asrsh Harpes
BI2 ynaneHus uacrtefi. Harpes
MOXeT BH3BATEL B3PHB Oaarogaps
OCTaBmeficA XUIKOCTH, M IPUUM—
HUTh (QU3HUYECKOEe DPaHEeHHEe HIU
PaspymeHue YCTaHOBKHU.

&

36

11.
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BHIBHEYTH BHYTpenum# moMmm-
NEeKT U3 Koxyxa (100). 3a-
TAHYTH KOHTPOBHE GoxTH (418)
P2BHOMEDHO INIA BHIBHXCHUA
BHYTPEHHEIO KOMILIEKTa ( M.
dur. 23).

3ameTra: [IpOHMKanmEe MaclIo MOEET

OHTBH ymorpebireHo, ecim
38aMeYeHa KODPPO3UA B
COeZVHEHHH,

3aMeTka: YZalHTE JIHCTOBHe IIPOK -

JA8IKH, IOMETUTL., COX-
PaBuTE nasa Oynymeit
c6opxHu.,

OIIACHO!

Huxorza He BHHEMaT®s BHYTpenmmit
KOMIIIEKT OH3 IOMOmM, dusnueckoe
[IOBPEXIEHNE MOXET CJIYUYHUTHCH.

1z,

13.

YHaIuTDB IPDOKIaIKY KOXyXa n
aMu (351) ¥ BH6DOCHTE.
?BaMeHHTB HOBOH mpoxaankoit
BO BPeMHE CGODPKH).

YRaNUTh KOHTPOBHE 60OJTH
(418).

SameTka: Ipoxmazxa xoxyxa (351)

15.

MOXET OKasaThCT NPHC-
TaBme# K KOXyxy. Ouuc-
TUTHP BCE NOBEPXHOCTH
COeNUHEeHnd
[loMecTnT®s BHyTpeHHEH BHIBUX -
HO# KOMILTEKT Ha upe T
BEepCTax.
Yxpermurr nepxarens (108)
OPOYHO K BEPCTaKy.
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5. Disconnect Coupling.

6. Remove coupling guard pump endplate.

7. It oil lubricated, drain oil from bearing frame by

removing bearing frame drain plug (408A).
Replace plug after oil is drained. Remove oil
reservoir, if equipped (Fig. 21).

8.

9.

NOTE: Oil analysis should be part of a
preventive maintenance program, and is helpful
to determine cause of a failure. Save oilina
clean container for inspection.

Place sling from hoist through frame adapter (108)
or frame (228A) for STX (Fig. 22).

Remove bearing frame foot hold down bolts (370F).

10. Remove casing bolts (370).

370

: _Nev_ér apply heat to remove parts. Use of heat -

ik

_-may cause an explosion due to trapped fluid,
.::resulting in severe physical injury and property’
. damage. - . B N : -

36
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11. Remove back pull-out assembly from casing (100).

Tighten jack screws (418) evenly to remove back
pull-out assembly (Fig. 23).

NOTE: Penetrating oil can be used if adapter to .
casing joint is excessively corroded.

NOTE: Remove and then mark shims from
under frame foot. Save for reassembly.

Never remove the back ut assembly
unassisted, physical injury can occur.

12. Remove casing gasket (351) and discard. (Replace
with new gasket during reassembly.)

13. Remove jack screws (418).

NOTE: Casing gasket (351) may partially adhere
to casing due to binders and adhesives in the
gasket material. Clean all gasket surfaces.

100

351

14. Move back pull-out assembly to clean work bench.

15. Support frame adapter (108) securely to
workbench.

Fig. 24
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3aMerxa: BgCHHUTHL Ball ¥ IDOCTABHTE
MapKy IJas nepeMemeHus
CTYNIKIOH MYTH BO BpeMs
CO6OpKH.

Cuars crymuny mygra (oM. ¢ur.

16.

CHATHe mMmeanepa
OIIACHO!

Hukorza He ynorpebaars Harpes
BIAA CHATHA HMIenxepa. Harpes
MOXET BH3BaTh B3PHB 6raromaps
OcTaBme#CS XUIKOCTH, M NPHUUHUTE
dusnyYecKoe paHeHHe HIU pazpyme -
HUE YCTaHOBKH,.

OCTOPOXHO! N

CrnenmuanbHHe TOJCTiIE IIePYaTKR
ZONXHH OHTB OJETH, -KOTJa IepeHO-
cuTcA uMmnearep. OcTpue Kpas
MOT'yT BH3BaTh (PU3UYECKOE paHEHHE.

llBe OCOGEHHOCTH OHIM BKIWYEHH B
KOHCTPYROEKN XLT nag ob6rerueHums
PEMOHTHHX HPo6GJIEeM H YTO6 npex-
OTBPATHTE: HaMEPEHWE Harpesa
TPYHHO C'eMHHX uacTeil.

1. TIlpo6ka 6uma no6aBieHa k
IeperHeMy BHCTYHY WMIIEJ-
nepa xag XLT . Oxa yh-
JOTHEHa Te@IOHOBO! HPOK-
Jagko#. CHATHE HPOOGKH
yOupaeT naBleHHE MeRILY
HMIEJNNEPOM W BIJIOM, a
TAKXE€ HO3BOJAET HOPOHUKHO-
BeHHe Maciaa K peznbe, 06—
JervaeT CHATHE HMIeaIepa.
llecTurpannaa raiixa BHIuTA
Ha cTynune umnexaxepa. Top-

IOBHE KN0Y MOXET OHTL yIOT-

pebaeH nad CHATHS.
Huxe yxazanu PEeKOMEHIyeMHe
CIOCOOH CHATHUS:
STXy -MTEX,LTX: . CHATD HMIIenIep
(101) c Bama“(122). Hazmers
Pyyam xaou (AO5107A) Ha Bax
¥ MNOHKY. IloBepHyThH mMpmexn-
nep 0O 4acoBOf cTpeaxe (Ha-
OI0IATE OT HMIENNEPHOTO KOH-

17.

Oa BaJa) HOIHUMAS KIIOU HaBepX.

BuCTpPO moBepHyTH HMIIeJaep
HPOTHB qacosog crpenxu (Ha-
GI0AETE OT AMIENNEPHOTO KOH-
na BaJa) yIapis KJINY 06 Bep-
CTax HIM NOZKASIKY IO Tex
[IOp IIOKa HUMIeJJsep He ocaab-
Her Ha Banmy (cM. ¢ur. 25).

37

3amMeTka.:

60

XLT-X E X17: BuBepHyTSH nIpo6Ky
(458 v) ¢ nepexmero BHCTYyIIA
mMnennepa (101) ¥ oTremurs TEepMO-
II&CTAKOBYD LOPORIAIKY (428 p)

Cm. ¢ur. 25A). Ha6pusrars HPOHHY -
Kapmee Maclo CKBO3b OTBEPCTHE
IPOGKH B IHOJOCTEL HAa KOHOE Baja.
lozoxnars 15 MUHyT. IloBepHyTSH
BaJ HECKOJBKO pas, UTOGH pacmpe-
KEJIRTH Machxo. Ilpmerynurs x cHg-
THO HMIeJNepa, KaK OHHCAHO BHIE
Zag STX,MTX Z LTX. Ecim mmmern-
Jep He ochalbHeT Nocie HEeCKOIBKHX
IIOOHTOK, yCTAHOBHTD HaTpPOHHHL
KJIDY HE ralfixy crynumu uMIeaiepa

¥ HOBEPHYTH UMIEANEP NPOTHB USCO-
BOR cCTpeaxm (Haﬁﬂmxamb OT HMIIEN-—
JTEPHOTO KOHOa BaXa). YGeiuThes

B TOM, UTO DPYKOATKE KJI0Y3 HNOKOUTCH
Ha BepCTake HIH Ha NOZKIaIKE.
Taxxe DeROMEHpyeTCHa, YTOOH Omopa
paMu ( 241) 6urna mpExBaueHa X

BEPCTaKy, BO BPEMA CHATHS HMHEJIEDA.

Jna Bcex mozexeft

Ecawm mMnennep He MoxeT
CHTEL CHAT YUOTPeOIAR
OIVCAHHHE BHIE CIOCOOH,
baspesaTs Banx Mexny
HaxuMHO! Gyxco#t m pawmoit,
BHTaMUTEL MMIEJJIED,

KPHIKY CaiIbHUKZ, HAXKHM-—
Hyw OYyKCy, BTYJKY E KOHeN
Basa. He ymoTpebasTs
Harpes.

CHATL KOXBHEBYDO IPOKIAIKY
umnesnepa (4124), BHEDPOCHTS.

18.
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NOTE: Blue and scribe shatft for relocating NOTE: FOR ALL MODELS
k coupling hub during reassembly.

If the impeller cannot be removed by the previous
methods, cut the shaft between the gland and the
frame, remove the impelier, stuffing box cover,
gland, sleeve and shaft end as a unit. Do not use
heat.

8 16. Remove coupling hub (Fig. 24).

5.

§  Removal of Impeller
& \ PE u&ﬂ&ﬁu&!ﬂg
Never apply heat to remove impeller. Use of
heat may cause an explosion due to trapped
- fluid, resulting in severe physical injury and
‘8 property damage.

Wear heavy work glo ves when handling
e impeller (101) as sharp edges may cause
. Physical injury.

i

S Two special features have been incorporated into the

B XLT design to ease maintenance problems and

A . Areclude the temptation to apply heat to stubbomn parts.

RN 1. A plug has been added to the nose of the XLT
impellers. It is sealed with a teflon gasket.
Removing the plug relieves any pressure
between the impelier and the shaft and
provides means to introduce penetrating oil to
the threads to ease impeller removal.

2. Ahexagonal nut is cast on the impeller hub so a

socket wrench can be used to assist removal.

17. Recommended removal procedure is as follows:

STX, MTX, LTX: Remove impeller (101) from shaft
(122). Slide Goulds shaft wrench (ADS107A) over

s,

shaft (122) and key. Rotate impeller clockwise Fig. 25A
(viewed from impeller end of shaft) raising wrench . . )
off work surface. Quickly turn impeller (101) 18. Remove impeller O-ring (412A) and discard

counterclockwise (viewed from impeller end of (Fig. 26).
shaft) impacting wrench handle on workbench or
solid block until impelier (101) loosens (Fig. 25).

XLT-X & X17: Remove plug (458Y) from front of
impeller (101) and discard teflon gasket (428D)
(Fig. 25A). Spray penetrating oil through plug
hole into cavity at end of shaft. Wait 15 minutes.
Rotate shaft several times while waiting to
distribute oil. Proceed to remove impeller from

shaft as described above for STX, MTX, and LTX.

If impelier cannot be loosened after several tries,
place socket wrench over cast nut on impeller
hub and tum impeller counterclockwise (viewed
from impelier end of shaft). Be sure impeller
wrench is resting on workbench or solid block and
the powerend is secure on workbench. It is
further recommended that the frame foot (241) be
clamped to the workbench when using this '
method to remove the impeller.

Fig. 26
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CHETUE KDHEKKE KaMEDH VIJIOT -
HeHUS ZMechanlcaI SeaI§

1. Cuary ra#ixy 6oxToB Ha-
xumMHO#t O6yxcm (355).

2. CHATH rafixy 60XTOB KaMme-
pH ynxorHenus (370 H).

3. BHHYTH KaMepy VIIOTHEHH.

4. CHATH BTYXKY Bajla, €CIH
YyCTaHOBIEHA.,

3aMeTks: MexaHWueckoe yIIOT-

HEHHEe IIPUCOEIUHEHO
" K BTyaxe (126).

Bpamawomaaca wacTs
JIOIOTHEHHUS IOJXHA
CHTH CHAT& C BTYIKH
BaJa mnocrne ocxabie-
HUA CTOHNOPHHX BHH-
TOB. OCMOTPEHO
UHCTPYKIUH LI Me-
X2HHAYECKOr0 YIJIOT~
HEHHA .

5. CHATL KaMepy YIJIOTHEHHSA
(107) c¢ memozBmxHHM cer-
JIOM ¥ Kpyrio#fi xoxbmesoit
npokaaxko# (360Q ) (cwm.
dur. 28.) '

3aMeTxka : Coéxmxaib OCTOPOX~

HOCTEL UYTOOH He
NIOBPEZUTE HENOX-
BUXHYI0 Ya&CTh Mexa-
HUYECKOTO YIJIOTHE-
:HEuf. OHO HaxozuTca
BHYTPH KaMEpH Y-
JOTHEHHUL,

38
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19A CHaTHe KPHEKE Ha6uBHOHK KaMepH

(Ha6WBHOR yHIOTHEHHE )
(cM. gur. 29)

1.

2

CHATH Tallky 60ATOB HAXHM-
HO# Gyxcm (355) m Gykcy
(107). ‘

CHATH raflkuy GoaTOB KpHmKH
KaMepH.

CHATH KDHWKY HabHUBHOH
xamepH (184),

CHATH BTynky Baxa (126)
(eMm. Qur. )

Bunyrs mabuexry (106) m:
cMazouroe Koasmo (105)

¥3 HaOWBHO# KamepH B
kpamke (184) (em. gur.31).



19. REMOVAL OF SEAL CHAMBER COVER
(Mechanical Seal)
1. Remove gland stud nuts (355).
2. Remove seal chamber stud nuts (370H).
3. Remove seal chamber (184).

N

19A. REMOVAL OF STUFFING BOX COVER

(Packed Box) (Fig. 29)

1. Remove gland stud nuts (355), and gland(107).
2. Remove stuffing box cover stud nuts (370H).
3. Remove stuffing box cover (184).

Fig. 27

4. Remove shaft sleeve (126), if used.

l) |

ll *- NOTE Mechanical seal is attached to sleeve
. i~ (126). Rotary portion of seal needs to be
" removed from sleeve by loosening set s
. and sliding it off the sleeve. Referto .- .

. mechanical seal instructions:.."

o 5. Remove gland (107) with stationary seat and
\;‘ O-ring (360Q) (Fig. 28).

. NOTE: Be caretl sotia durse o . o
portion of the mechanical seal.'It is seated In

the glandbore. - .

38

Fig. 29

4. Remove shaft sleeve (126) (Fig. 30).

5. Remove packing (106) and lantern ring (105)
from stuffing box cover (184) (Fig. 31).




19B BHHUMauve IMHAMHUECKOTO

THAOTEORER 20. CHATHe zepmaTens PaMH -~
1. CHaATs, rafixy GoxTos (370Hﬁ |
2. BHHYTH KOMONEKT gWHAMHA- 1. §§§¥§5(§§g§§x?ﬁf469?)ﬁﬂ_
YEeCKOTO yniaoTHeHus (cM. °A ST
dur. 32). 2. CHATH mepmaTesb pamm (108)
3. Busepmyrs munTH ( 265) (cm. gur. 34).
(romomxka ¢ THe310M) 3. BHHYTL T BHOPOCHTHL NIIPOK=-
(eM. gur. 33), xarry (360 D). Bamemurs
4. CHATs KmeK HabuBHOH HOBOH BO Bpems cGopxu.
KaMepH (184) u ymamurs o BrE
21, YTb BHyTDEeHHEe JNabHDPHHTHOE
mpoxnazxy ( 264). yororHenue (3334), 510 xombHO
5. BHHYTH penennep ( 262) BMEmMEeHHoe B IONWMUIHEKOBYWH
U3 OmOPHOTO gmckKa (444). pamy ( 288A) nnm STX, nepmarens
pamu (108) gnas MTX, LTX, XLT=X &
X#17, BHHYTH Kpyrioe Koabna
(497H=), (4973 ), ecam mor-
~ rebyerca (cM. gur. 35).
N 3aMeTka: Koaxsma Ja6UDUHTHOT O yu-
: JTOTHeHHA (497H,J ) npex-
CTaBIANT 9acTh 3196 pe-
MOHTHOT'O Habopa, HIH
MOTYT CHTEH IPHOGPeTEHH
OTLEIBHO.

39
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19B. REMOVAL OF DYNAMIC SEAL 20. REMOVE FRAME ADAPTER - MTX, LTX, XLT-X,
1. Remove stud nuts (370H). X17
2. Remove dynamic seal assembly (Fig. 32). 1. Remove dowel pins (469B), and bolts (370B).

i 2. Remove frame adapter (108) (Fig. 34).
i 3. Remove and discard gasket (360D). Replace
: with new gasket during reassembly.

370H

Fig. 32

3. Remove socket head cap screws (265) Fig. 34
(Fig. 33).

4. Remove stuffing box cover (184) and gasket
(264). . _ .

5. Remove repeller (262) from backplate (444). 21. Remove inboard labyrinth oil seal (3833A), itis an

O-Ring fit into the bearing frame (228A) for STX,
frame adapter (108) for MTX, LTX, XLT-X and
X17. Remove O-rings (497H), (497J) if necessary
(Fig. 35). '

Folps

Fig. 33




224 PazbopKa NPHBOIHOFO KOHIA -

STX, MTX

1.

4.
De

OTKPYTHTH 3aXUMHHE BHHTH
(370C). OTKPYyTHTH KOH=-
rprafixu (423). 3aTAHyTH
KOHTPOBHe BUHTH (370 D)
P2BHOMEDHO., OTO 3HAYHUT
BHIBUTATH MNOIMANHUKOBHHN
KOPOyC M3 IONMMIHUKOBOH
pame ( 228A) (cM.pur.36).
BHHYTP KOMILIEKT BaJa H3
TMOJEMANHUKOBOR paMH
(2284).

BrBepHYTEP KOHTPOBHE BHH-
7 (370 D) ¢ rafixamm
(423) (cMm. ¢ur. 37).
BuHYTH Koabumo (469) us
OONMHAITHUKOBOTO KOPIyCa.
BHHYTH NPYXRVHHOE KOJBIO
(B316A) BHEemHEro IOIMUI-
HUKE..

3aMerka: lIpyxUHHOE KOJNBIO He

MOXeT OHTB CHATO C
BaJa 10 Tex Iop
IOKa INONMUIHHKHN HE
yOpaHH C Bajia.

CHATP NOINUIHNHKOBHH
xoprnyce (134) ¢ Baxa
(122) BMecTe ¢ HDOINNUI-
aukamu (112, 1684A)
(ecMm. gur. 38).

40
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7. BHHYTP BHemHee JaGHPHHTHOE
yororHenre (332A) u3 mommum-
HUKOBOTO Kopnyca (134), Bu-
HYTb KPpyraHe xoasua (497F),

(497 &), ecam norpebyeves (cM.
pur. 39). :

SaMerxa: HKoxpma IaGHPUHTHOTO yII-
soTHeHus (497 F,G{)
OpencTaBiIgAwT vyacTh 3196
PEMOHTHOTO Habopa uUIAHl

MOTyT OHTPH IPHOGPETEHH
OTIECIBHO.

8. CHATH DOJNANHUKOBYH KOHTDPraiiry
(136) = xourpmai#t6y (382) (cm.
pur. 40).
9. CHATDL BHYTPEHHUH NOINUIHWK
(1684).
10.. CuaTvr pHemmm# moxmummwmx (1124).

3aMeTka: Korza mOmmMOHWKM BHOpeEcco-
BHBAapTCA C Baja, TO CHAA
LaBICHAA NONKHE OHTL IIPH-
JIOXEHa TOJXBKO K BHYTPEH-
HEMY KOJBLY HONNHIIHHKS, .

BameTRa:'HpnxepmaTb HNOTMUITHUKY HJIA
oCMOTDa.
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22A. DISASSEMBLY OF POWER END - STX, MTX
1. Remove clamp screws (370C). Back off jam
nuts (423). Tighten jack screws (370D)
evenly, this will start bearing housing (134)
out of bearing frame (228A) (Fig. 36).
2. Remove the shaft assembly from the bearing
frame (228A).
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7. Remove outboard labyrinth seal (332A) from
bearing housing (134). Remove O-rings
(497F), (497G) if necessary (Fig. 39).

NOTE: Labyrinth oil seal O-rings (497F, G) are
part of 3196 maintenance kits or can be
obtained separately

Fig. 36

3. Remove jack screws (370D) with nuts (423)
(Fig. 37).

4. Remove bearing housing O-ring (469).

5. Remove outboard bearing retaining snap ring
(316A).

. NOTE: Snap ring cannot be removed from the
- shaft until bearings are remoyed. . ;. . -

370D

6. Remove bearing housing (134) from shatt (122)
with bearings (112A, 168A) (Fig. 38).

Fig. 38

40

332A

Q

Fig. 39

8. Remove bearing locknut (136) and bearing loc
washer (382) (Fig. 40).
9. Remove inboard bearing (168A).
10. Remove outboard bearing (112A).

.. NOTE: When pressing bearings off shaft, use

nner race only. -

.. NOTE: Save bearings for inspection.

» /

16BA

382 Fig. 40




22B Pasbopxa NPUBOTHOI'O KOHHA -
LTX
1.

OTKPYTHTE 3QXUMHHE BUHTH
(370C)., OTKPYyTHTH KOHTD
rafiku (423). 3aranyrs
KOHTpoBHe BHHTH (370 D),
dTO 3HAYHWT BHIBUTATH NOOL-
MUITHUKOBHE Kopmyce (134)
U3 NOZNUNHUKOBO# paMu
(2284) (cm. gur. 41).

2. BHHYTH KOMILIEKT BaJa U3

IOXMUOHUKOBOR pamu ( 2284).

3. BHBEDHYTH KOHTPOBHE BHHTH
(370D ) ¢ rasiramm (423)
(cMm. ¢ur. 42) ,

4. BuEyT» BUHTH ( 2364) 3a-

XUMHOI'O KOJXBIIA . OT,U,'eJII/ITI:
S3a¥XHMHOE KOJbIOO OT IIOX-—

NHOHUKOBOTO kopmyca (134).

3aMeTka: 3axuMHOE KOJBIO He
MOXeT OHTL CHATO C

Baja IO TexX IOop HOoKa
OONMENIHVKA He yOpaHH

C BaJa.

5. CHATP NOIWHOHUKOBHY XKOp-
nyc (13%) c saxna (122)
EMEcTe C HNOIHUNITHHKaMH
(1124, 1684A) (cM. ¢ur.
43A).

6.

BuHyT® KpyTIOE ?HHOIHH-
TEJbHOE KOJBHO (469) us
HONUUMHAKOBOTO KOpIyca.

41
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7. CHATH BHYTPEHHHE NIOIMMIIHUK
(1684A) (cM. ¢ur. 43B).
8. Y0pars HOZNUIHHKOBYN KOHTP~
rafixy (136) u xouTppai6y ?382).
9. CHSTL BHeWmHM# NOIWHOHUK., BH-
HYTh 3aXHMHOE koxbumo ( 253B).
3aMeTka: Korza NOANVIHHKY BHIDPECGOC-
BEBAWTCA C Bajla, TO CHJ3
DaBJCHUSA NOJNXHA OHTHL HPH-—
JOXEHS TOJIBKO K BHYTPEH-
HEMY KOJbIY NOIZMUOHHUKAE.,
3aMerka: IpuZepXaTh HONNENHWKE LIS
ocMmorpa. He ycrawmasiusars
CTaPHE NONMUTHAKHY .
3amerra: He cHuMATE MaclrooT6pacH-
Barendb (248A), ecau me
IOBPEeXIEH .
10. BuHyTH BHENHEe JAGUDHHTOE yII-

norHeHwe (332A) W3 NONEUIHUKO-

Boro xopmyca (134). BuuyTs
kpyrame xoxasma (497 F), (497 Gg
ecn® moTpebywresds. (cMm. ¢uT.44).

3ameTka: Koxrbma nNaGUPHHTHOTO ym-

xorHerus (497 F{G )
IpercTaBIAnT YacTh 3196
PEeMOHTHOTO Habopa, UIE
MOTYT OGHTBL HPHOOPETEHH
OTIEJBHO .



22B. DISASSEMBLY OF POWER END - LTX
1. Remove clamp screws (370C). Back off jam
nuts (423). Tighten jack screws (370D)
evenly, this will start bearing housing (134)
out of bearing frame (228A) (Fig. 41).

v 2. Remove shaft assembly from bearing frame
(228A).

¢
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7. Remove inboard bearing (168A) (Fig. 43B).

8. Remove bearing locknut (136) and bearing
lockwasher (382).

8. Remove outboard bearings (112A). Remove
clamp ring (253B)

NOTE: When pressing bearings off shaft, use
force on inner race only.

- NOTE: Save bearings for inspection. Do not
reuse bearings. - PR

NOTE: Do not remove oll flinger (248A) unless it
is damaged. - .

7 :
pn 370D Flg 41
._/ 3. Remove jack screws (370D) with nuts (423)
(Fig. 42).
4. Remove clamp ring screws (236A). Separate
clamp ring (253B) from bearing housing (134).

- NOTE: Clamp ring cannot be removed from the
- shaft until bearings are removed. e

Fig. 42

5. Remove bearing housing (134) from shaft (122)
with bearings (112A, 168A) (Fig. 43A).
6. Remove bearing housing O-ring (469).

253B
136 - @ 248A

10. Remove outboard labyrinth seal (332A) from
bearing housing (134). Remove O-rings

(497F), (497G) if necessary (Fig. 44).

- NOTE: Labyrinth'oil seal O-rings (497F, G) are
O ’ Kits or D€

can be ;.
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22C

Paszbopka NPUBOZHOTO KOHOS -

XLT=X, X17

1. BHKDYTHTL MOHTaXHHE 60J-—
i (370 F) crpenunanmue
IONMUIHEEKOBYKD DaMy c
omopuo#t pamoit. ( 241)

(cM. ¢ur. 45).

2. OTKPYTHUTHP B32aXWMHHE BHH-~
™ (370C). OTKDPyTHTH
koHTpraixm (423). Bara-
HyTh KOHTPOBHE BHHTH
(370 D) paBHOMEpHO. 3TO
BH30BeT BHIBUXEHHE IIOIL-
MUOHAKOBOTO KOpPIOyca
(134) m3 mommumHUKOBOH
pamu ( 2284).

3. DBHHYTH KOMHJEKT Bajlsa H3
TOZMUIIHUKOBOY paMu

(228A). °
4., BuUBEpPHYTH KOHTDPOBHE BUH-
ta (370 D) ¢ rafikamm

(423) (cm. ¢ur. 46).

5. BHHYTH KPYyTIO€ YIJIOTHHU-
TeJNbHOE KOXBLOO (469) ua
MOLMMIIHEKOBOT'O KBPIOyca.

6. CHATH BHyTpeHHH# mOI-
muneErk (168A).

3aMerka: Korpa monmMmHUKH
‘ BHIPECCOBHBANTCAT
C Bala TO CHIa
TaBJIESHHA JIOJXHA
6HTP NPUIOXKEHA TaQIb-
KO K BHYTPEHHeMy
KONBHY NONMAIHUKA .

3aMmeTka: IpEIep®aTh HONMUII-

HUKH JJIA OCMOTDA.

7. Orxpyrmrs Goxrm (371C),
CHATD KPHOKY IIOIMHIIHY -
KOBOTO xopmyca (109A) u
nporaarky (360C) (cwM.
pur. 47). '

8. DBuHyTH BHemHee na6HpPHHT-
Hoe ymaorHenue (332A) m3
KPHNKY HOIMANHUKOBOTO
kopmyca (109A). BumyTs
KpyraHe xoxasma (497 F),
(497G), ecam morTpeby-
eTcsH., ..

3ameTxa: Koxabna rabHpUHTHO-

ro yIJIOTHEHHUA
(497F,GC ) npezcras-
AA0T YacTh 3196 pe -
MOHTHOTO Habopa ,Hnm
MOTYT OHTE HPUOGpe-
TEHH OTIEJNbHO.
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10.

11.

3ameTka:

70O

CHATE NONMUNHEKOBHY KOPIyC
(134) c Bama (122) ¢ moxmum-
muxom (1124) ma saxy (cwm.
pur. 48).

Y6paTs NOZNHIHABOBYH KOHTD-
rafixy (136) u xomrTpma#t6y-
(382) (cm. gur. 49).

CHATP BHemHU¥ NOZMUIHHK
(1124).

3amerxa: Korza NOZWWNHEKKM BHIIDPECCO-

BHBEKWTCA C BaJja, TO CHJIZ
LaBJICHUA LOJNKHE OHTH IPH-
JOXEHa TOJIBKO K BHYTpPEH-
HEeMy KOJBOY NOZWHIHHAKS. .

llprnepxaTs mogmUOIHUKM
LJSI OCMOTpa.
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22C. DISASSEMBLY OF THE POWER END -
XLT-X, X17
1. Remove bearing frame to frame foot bolts
(370F) and frame foot (241) (Fig. 45).
2. Remove clamp screws (370C). Back off jam
nuts (423). Tighten jack screws (370D)
3 evenly, this will start bearing housing (134)
' out of bearing frame (228A),
3. Remove shaft assembly from bearing frame
(228A).

~ 228A

Fig. 45

4. Remove jack screws (370D) with nuts (423)
(Fig. 46).

5. Remove bearing housing O-ring (469).

6. Remove inboard bearing (168A).

NOTE: When pressing bearings o
_ force on inner race only. :

Py’
3

" NOTE: Save bearings for inspect:

Fig. 46

7. Remove bolts (371C), bearing end cover
(109A) and gasket (360C) (Fig. 47).
8. Remove outboard labyrinth seal (332A) from
end cover (109A). Remove O-rings (497F),
. (497G)ifnecessay.
- .NOTE: - Labyrinth oil seal O-rings (4S7F, G) are
© part of 3196 maintenance kits orcanbe: ' . -
obtained separately T Temmn e
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a71c Fig. 47

9. Remove bearing housing (134) from shaft (122)
with bearing (112A) (Fig. 48).

1124 Fig. 48

10. Remove bearing locknut (136) and bearing
lockwasher (382) (Fig. 49).
11. Remove outboard bearing (112A).

122

112A

382

Fig. 49




a’

225 Pa360pxa OPHBOITHOTO KOHNA ~

STX,MTX ¢ nBofturMm IDONMUN ~
HUKaMHU
1. OTKDPYTHTEL BaxUMHHE BUHTH

(870C). OTrpyrurs KOHTD-
rafixn (423). Baranyrs
KOHTDPOBHE BHHTH (370 D)
DaBHOMEDPHO. 3TO BHZOBET
BHEBUXEHNE NMONMUIHHUKOBOTO
kopmyca (134) m3 monmmm-
HEKOBOH# pamm ( 2284) (cwM.
gur. 50).

BHHYTH KOMIJIEKT Baja us3
THOIMMNHEKOBOK pamu (2284).
BHBEDHYTH KOHTDOBHE BHH-
TH (370 0) ¢ raiixamm
(423) (cm. ¢ur. 51).
BumyTsr ynaoruumrennmoe
KOJBHEO ?469).

Bunyres Bunrtm ( 2364)
3aXHMHOTO KoJbpa. OTze-
JATH 3aXHMHOE KOJBIO . .
(253B) or:HogmETAEREDEOT O

KopIyca. :

3aMeTka: 3axEMHOe KOJXBbIO

6.

( 253B) He MoxmeT 6T
CHATO C Baja IO Tex
0P HOKa HONNANHUKY
He yOpaHH.
CHATHP HOZMHITHWKOBHH RKOp~
myc (134) ¢ Bama (122)
BMeCTe C HOIMHUNHUKAMH
(1124, 1684) (cwm. pur.
52).
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3aMeTka

10,

3aMeTka @

72

CHATE BHYTpeuHwuit HOTMUIIHUK
(168A) (em. ¢ur. 53).
Yﬁpamb'nomenHHKOBym KOHTD~

Taliry (136) u KOHTPmai6y
(382?.'

CHATr BHemuui

IBoHHOR ION WA~
mnx (1124). |

3amerka: Korpa IOIMITHUKN BHIIPECCO-

BHBapTCA C Bajxa, TO CHIA

AABICHAA JNOJXHH OHTL HDH-
JOXEH8 TOJBKO K BHYTpDEH-

HEMy KOJBLOY NONMHAIHUKAS.,

Hpunepxars MONNANHUKH IaST
ocMoTYA.

BHHYTH BHemHee NaGHPUHTHOE
‘yunorHernue (332A) u3 mommmm-
HAKOBOT'® Kopmyca (134). 'BHHYTSH
KDyTJaHe xoxbma (497 F ),

(497 ¢), ecum norpebyercsa
(cM. ¢ur. 54), ,
Koxnrnma N2 06U PHHTHOT O Yo-—
norHeHua (497 F,G) npex-
CTaBIANT YacTs 3196 pe-
MOHTHOTO Hafopa, uim
MOTYT CHTH NPHOGPETEHH
OTIEeNIBbHO.



:22D. DISASSEMBLY OF POWER END -

I STX, MTX with Duplex Bearings

b 1. Remove clamp screws (370C). Back off jam
nuts (423). Tighten jack screws (370D)
evenly, this will start bearing housing (134)
out of bearing frame (228A) (Fig. 50).

2. Remove shaft assembly from bearing frame
(228A).

3. Remove jack screws (370D) with nuts (423)
(Fig. 51).

4. Remove bearing housing O-ring (469).

Remove clamp ring screws (236A). Separate

clamp ring (253B) from bearing housing (134).

; -;’iIOTE: Clamp ring cannot be removed from the
shaftuntil bearings are removed. e

i S E

Fig. 51

6. Remove bearing housing (134) from shaft (122)
with bearings (112A, 168A) (Fig. 52).
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112A
Fig. 52

7. Remove inboard bearing (168A) (Fig. 53).

8. Remove bearing locknut (136) and bearing
lockwasher (382).

9. Remove outboard bearings (112A).

OTE: When pressing bearings off shaft, use
orce on inner race only.

.. NOTE: Save bearings for inspection. . ="

- 0

382
136 / @
N T
(\) \/<1 A Fig. 53
10. Remove outboard labyrinth seal (332A) from
bearing housing (134). Remove O-rings
(497F), (497G) if necessary (Fig. 54).

part of 3196 mainten:
btained separately |

332A
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22FE Pasbopxa IPUBOXHOTO KOHIS -

= XLT=-X,X17 ¢ _NBOWRHHMH HOJ~

MAITHAKOME

1. BHKDYTHTH MOHTAXHHE GOJ-
TH ?BVOF) CKPeIIAKIIY0
NONMEIHUKOBYH Damy C
omopHO#t pamo# (241) (cwm.
dur. 55). :

2. OTKDPYyTHTH 38XMMHHE BUHTH
(370C). OTkpyTHTH KOHTD-
rafixu (423). 3araryrs
KOHTpPOBHEe BHHTH (370 D)
PaBHOMEDHO, O3TO BH3OBET
BHIBHXCHUE NOINUIHEKOBO -
ro xopnyca (134) us nom-
WHIHKKOBO# pamu ( 2284),

3. BHHYTH KOMINEKT BaJa M3
DONWANHUKOBOH paMu
(2284). .

4. DHBEpHYTh KOHTPOBHE BUH-
tH ( 370D) ¢ rafixamu
(423) (cM. dur. 56).

5. DBHHYTP KPyrioe YIIOTHH-
TeNIbHOe KOJBIO (469) wuaz
NONUUIHEKOBOTO KOpmyca.

6. CHATL BHyTpeHHWE Nommmm-—
HuK (1684).

3amerxa: Korza nmomgmunumkyu

BHIIPECCOBHBaNTCHA

c BaJa, TO CHJAL
LaBICHUA HOJXHA
6HTH OPHIOKEHA
TOJNBKO K BHYTDPEH~-
HEeMYy KOJBIY HOIMUN-
HUKA.

3amerka: Ilpunepxars moxmum—

HUKH JIJIdZ OCMOTDA.
7. OrkpyrETs Goatu (371C),
CHATH KPHOKY IIOIZMUIHY -
KoBoro xopmyca (109A) u
npoxxazky (:360C) (oM.
dur. 57).
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10.

11.

3aMeTra:

Samerxa:

74

BHHYTH> BHemHee JabupuHuTHOE
yoaorHenze (332M) u3 KpHOKH
NOIMAIHUKOBOTO Kopmyca (1094),
BHEYTH Kpyrase koxsua (497F),
(497G), ecau morpe6yercs.

3amerka: Koxbma sa6upmuTHOTO ynunoT-

unenua (497F,G) mpexcras-
JAANT YacTh 3196 pemoHT-
HOro Habopa WIE MOryT
CGHTH OPUO6DPETEeHH OTIEeNbHO.
CrATL noxmunHUKOBHE Kopmye '
(134) ¢ Bama (122) ¢ HONIHITHY ~
KO? (1124) =ma Baxy (cM. gur.
o58).
Y6pars DOIMUIHAKOBYH KOHTP-
rafixy (136) u KOHTDma#6y ( 382)
(em. gur. 59). '
CuATh BHemum# xBofiHoft moxmum-
HuE (1124).

Korpa nmozmunuuku BmO-
beccoBHBanTCA ¢ Baxa,
TO CHJY2 XaBIEHUA LOIKES
OHTD NPUIOKEHAZ TOABKO K
BHYTPEHHEMY KOJBLOY MOX-
MUTTHAKA, .

HpunepxaTs normunuuxuy
IJIA OCMOTpa. -



22E. DISASSEMBLY OF POWER END -
XL.T-X, X17 with Duplex Bearings
1. Remove bearing frame to frame foot bolts
(370F) and frame foot (241) (Fig. 55).
2. Remove clamp screws (370C). Back off jam
- nuts (423). Tighten jack screws (370D)
' evenly, this will start bearing housing (134)
out of bearing frame (228A).
3. Remove shaft assembly from bearing frame
(228A).

Rt

Fig. 55

4. Remove jack screws (370D) with nuts (423)

(Fig. 56). .
/3 5. Remove bearing housing O-ring (469).
S 6. Remove inboard bearing (168A).

" NOTE: When pressing bearings off shaft, use .-
;" force on jnner race only S

... NOTE: Save bearings for inspection

Fig. 56

7. Remove bolts (371C), end cover (109A) and
gasket (360C) (Fig. 57).
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8. Remove outboard labyrinth seal (332A) from
end cover (109A). Remove O-rings (497F),
(497G) it necessary.

NOTE: Labyrinth oil seal O-rings (497F, G) are
part of 3196 maintenance kits or can be
obtained separately

9. Remove bearing housing (134) from shatft (.1 22)
with bearings (112A) (Fig. 58).

134

112A Fig. 58

10. Remove bearing locknut (136) and bearing
lockwasher (382) (Fig. 59).
11. Remove outboard bearing (112A).

... NOTE: When pressing bearings off the shaft,
.. use force on the Inner race only. . "=

-..NOTE: Save bearings for inspection. .

Fig. 59

¢
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PA3BOPKA
HOIMMITHAKOB OF PAMH N5
BCEX MOIEJI
BupepHyTh HaJMBHYD nmpo6ky (113A), cmyckuyo mpo6ry (4084),
cMorpoBoe crerxo (319), cMmorpoByw mpobry (4083J), uerupe
(4) npobxu (408H) xxns IPUCOSTUHEHNA pachuIeHHoR/Tycroht

cMasku, npobxm (408L, 408M) pas Bxoma = BHXOXE OXJIaTUTERS
Macxa U3 noxmunHukoBo# pamm ( 2284).

MTX, LTX: BHKDYTHTHL MOHTaXHHE 6OITH (370F) ckpemnspmume oox~
IHNHEKOBYL Pamy (228A) c omopuo#t pamosi (241).

[IpHCTYyIRTE K MHCHEKIHH uacTel.
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23. DISASSEMBLY OF BEARING FRAME
J

ALL MODELS

—_ 1

¥

3.

© plugs (408L, 408M) from bearing frame

Remove ail fill plug (1 13A), oil drain plug
(408A), sight glass (319), sight oiler plug
(408J), four (4) oil mist/grease connection
plugs (408H), and oil cooler inlet and outlet

(228A).

MTX, LTX: Remove bearing frame
foot-to-frame bolts (370F), and frame foot
(241)

Proceed to Parts Inspection.

228A

Fig. 60

77
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HHCIIEKIINA

Yactu Momexelt 3196 noxxHH 6GHTDH
IIPOBEPEHH Ha Cleryomue LOmyc-
KaeMHe CTaHJIapTH, Npexie ueM
OHM COOpaHH, UYTO6 ONECHEeuYUuTh
sdpderTUBHyH paboTy Hacoca.
Jn6as yacTh, KOTOpafg HE YIOB-
JAE€TBOPAET CTAHIAPTY JOJXHA OHTDH
3aMeHeHa.

3aMeTKa: BHMHTH YACTH B PACTBO-
puTeNe YTOOH CHATH Mac-
J0, TABOT, HUJHU TPA3b.
[IpenoxXpaHuTh TOUEHHE
IIOBEPXHOCTH IPOTHB IIO-
BpexIeHua BO BpeMd

YUCTKU,
Koxyx Hacoca

Koxyx (100) moxmen 6urs IpoBepeH
Ha NOBHEEHHH! H3HOC HIH MECTHYD
KOopposuw. OH roJxeH 6HTHL 3aMe-
HeH, eCJH NPEeBHMAEeT CJIEIYDNHE
xo?ycxaeMme cragzapTH (cM. Qur.
61).

1. MecrTuHii U3HOC HJIH HapesaHHe
KaHaBOK 6oxbme ueM 1/8 rpiima
(3.2uM) rxy6umoii.

2. MecTHas KOppos3Hs 6oxbme uUeM
1/8 moiima (3.2mm).

3. IlpoBepHTH TOBEPXHOCTH CHUIE-
HUA OPOKJAIKU HE HEIPaBHIb-
HOCTH.

HMHennep

1. IlpoBepuTH NOBPEXIEHHE JONATOK
umnennepa (101). 3aMeHUTH,
eCJ¥ MMEeeT KaHaBKH OOoJblle UYeM
1/16 mofma (1.,6mm) UJ¥ DaBHO-
MepHa#A BHpPabOTKa 6GOJbme ueM
1/32 rwitma (.8mmM). (Ilomepx-
HOCTH 'a' Ha ¢ur. 62).

2. IlpoBepuTH HOBPEXIEHUA 06DAT-
HHX JIONaTOK. J3aMeHHTh, eCcJH
BHpPaGOTaHH Ha 60oxee uyeM
1/32 moitva (.8uM). Tosepx-
mocru 'b' Ha ¢gur. 62).
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3. IlpoBeputs Begymme u 3axHue
TPaHH JIOHNATOK Ha MECTHHE
yrayGieHHA, MM HOBPEXIEHUA
OT DPO3HH HJIE KOPPO3IHE
(TlosepxrocTH 'c' Ha ¢ur. 62)

llepxaTens paMe

1. Ilposepurs gmepxartens pamu (108)
Ha cxydaif TPEemWH HJH NpeBHmeH-
HOEe TOBPEXIEHHE OT KODPPO3HH.
3aMeHHTB, eca¥ HallzeHno mw6oe
U3 2THX OOCTOATEJIBCTB.
(em. dur. 63) :

2. Y@ocTOBEpHTHCA B TOM, YTO HOO-
BEDXHOCTD CHUICHUA IPOKIAIKH
HaxXonueTcA B mopaxke (umcra).
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INSPECTIONS

The Model 3196 parts must be inspected to the
following criteria before they are reassembled to
insure the pump will run properly. Any part not
meeting the required criteria should be replaced.

_NOTE: Clean parts In solvent to remove oll, -
; grease or-dirt. Protect machined surfaces
_.against damage during. cleanlng. o

Casing

The casing (100) should be inspected for excessive
wear or pitting. It should be repaired or replaced if it
exceeds the following criteria (Fig. 61).

1. Localized wear or grooving greater than 1/8 in.
(3.2 mm) deep.

2. Pitting greater than 1/8 in. (3.2 mm) deep.

Q 3. Inspect case gasket seat surface for irregularities.

W

Fig. 61

) Impeller
- 1. Inspect impeller (101) vanes for damage. Replace if

grooved deeper that 1/16 in. (1.6 mm) or if worn
evenly more than 1/32 in. (0.8 mm).
(Area *a" in Fig. 62)

2. Inspect pumpout vanes for damage. Replace if worn

more than 1/32 in. (0.8 mm).
{Area "b" in Fig. 62)
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3. Inspect leading and trailing edges of the vanes for
pitting, and erosion or corrosion damage.
(Area "c" in Fig. 62.).

C

101

Fig. 62

Frame Adapter '

1. Check frame adapter (108) for cracks or excessive
corrosion damage. Replace if any of these
conditions exist (Fig. 63).

2. Make sure gasket surface is clean.

___,%/ - 'Y

— |t

Fig. 63




Ban u Brynka (pyxas)

1.

2.

3.

[lposBepuTsr nocangku Baja. Ecax awban HafizeHa BHe IOy CKAEeMHX
ykasaHHHX B Tabiunme 8, sameHuTh Bax (122) (cm. ¢mr. 644). .

IlpoBepuTd npaAMoauHe#iHOCTH Basa. 3aMeHMTH, ecCJIH BHOEr mnpe-
BHN2ET BeJUUYHHH yKasaHHHe B Tabaume 12.

[IpOBEPATL 3aIUD I MECTHHE YTAYOIEHHA HA BANY M Ha BTYIKE
(126). BamenuTs, ecnu Jwboe u3 Hux Hafizeno (cM. ¢ur. B4B).

[HonmMOHEKOBAS paMa

1.

2o
3.

Buemne ocMoTpeTh moxmUmHUKOBYBR pamy ( 228) u omopHyDH pamMy
(241), ecam mHalizeHHn TpemuuH. IIPDOBEPHTH BHYTPEHHHE NOBEPX-
HOCTH Ha cJyyal pxaBUMHH, HADPOCTOB WMJIM XJAaMa. JYO6paTh BECh
cBoGoxHOonexamu#t mocropoHHu# MaTepuaxn (cm. ¢ur. 65, 66).

YnoCTOBEPUTHCA B TOM, UTO BCE CMA30YHHE KAHANH HNPOUNUNEHH.

Ecam pama 6HIa HOXBepXEHA NIepeKaueBaeMy OPOIYKTY, NPOBEPUTH
Ha cayvyail KOPPO3UH ¥ MECTHHX YrJayOJeHui.

IlpoBepATh * monocThs BHYTPEHHErO NOANUNHEKS COTJACHO IAHHHX

B Tab6aume 2.
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Shaft and Sleeve 4. Inspect inboard bearing bore according to Table 2.
1. Check bearing fits. If any are outside the tolerance

in Table 8, replace the shaft (122) (Fig. 64A). =t
2. Check shaft straightness. Replace shaft if runout * i ‘

~.  exceeds values in Table 12,

3 Check shaft and sleeve (126) surface for grooves,
pitting. Replace if any are found (Fig. 64B).

228

Fig. 65

‘ Fig. 64A

126 ¥

/ i — 241

Fig. 64B

. Bearing Frame

5 Visually inspect bearing frame (228) and frame foot
(241) for cracks. Check frame inside surfaces for
rust, scale or debris. Remove all loose and
foreign material (Fig. 65,66).

2. Make sure all lubrication passages are clear.

3. If frame has been exposed to pumpage inspect for
' corrosion or pitting.
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Penensep JUHAMHAYECKOro VIJOTHEHUuS

[[poBEPUTH NOBPEXXEHHA JNONATOK pemenrepa. BaMEeHHUTb, ECJIE Ka-
HaBKW Hafinewm ray6ze uwem 1/16 rmitma (1.6MM) uam PaBHOMEDHAS
BHpaGoTKa mpesHcHna 1/32 moima (.8mm) (cm. ¢ur. 67)

IlpoBEpUTEL 38AUD, MECTHHE YrAyOJEHHA, HIX IPYTHE HOBPEXICHHS
na Bryake (268). 3aMeHuTh, ecau norpebyercsa.

KaMepa ynioTHeHUs/KpHAKA2 HaGuBHOM KaMmepH

X 3arHU# IHWCK AWHAMHUECKOT'O YHOJOTHEHHS

YIOoCTOBEDHTBCA B TOM, YTO KaMvepa YIIOTHEHHS, KPHIKS HaGHBHOMN
kameps (184) u sazmmil guck (444) HMENT UYWCTHE NOBEDPXHOCTH
LA CHIEHHA NPOKJANKH H JOOGOBO# NOBEPXHOCTH IEpXATeNs pPaMH.

3aMeHHTb, ©CJIH MECTHHE YIJIyGCJAeHHS HIW BHPaAGOTKA IIpPEeBHOANT
1/8 nwima (3.2vm).

[ToTMEOHUK N

NapuxoBHe moxmumuuxy (1124, 168A) noaxHH GHTEH IPOBEPEHH Ha
cayua$i 3arpasHEHNS ¥ NOBPEXIEHHA. COCTOSHHE NOINNUNHHAKOB

MOXEeT HPEeLOCTaBHTh NOJE3HHE JNAaHHHE O PabOuY¥X YCIOBHSX B HOI~-
NEITHEKOBO# pame. COCTOSHME CMA3KH ¥ OCAIKH IONXHH GHTH
3aMeHEeHH, aHajW3 Macia, €CI¥ crejaH, CIOIDpyYeH. HcererosaTts
TOBPEeXNCHNE MNOIMHNHMKOB, UYTOOH ONpEeXenwuTh NPUYUHY. Ecian
IpUYVHE HEe HOPMAJbHHIE M3HOC, TO YCJOBHA NONKHH OGHTH NONDPABIEHH
Ipexne 4YeM HacoC BO3BpameH B JKCHIyaTanuo.

He ynorpe6aaThr cTapHe NOIMAOHUKE.
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Dynamic Seal Repeller

1. Inspect dynamic seal repeller (262) vanes for

damage. Replace if grooved deeper than 1/16 in.
(1.6 mm) or if worn evenly more than 1/32 in.
(0.8 mm) (Fig. 67).

2. Inspect sleeve surface for grooves, pitting or other

damage. Replace if damaged.

262

Fig. 67
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184

{ _r_l‘"
1

|
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T
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Seal Chamber/Stuffing Box Cover and
Dynamic Seal Backplate

1. Make sure seal chamber/stuffing box cover (184)
and dynamic seal backplate (444) gasket surface
is clean, at adapter face (Fig. 68, 69, 70).

2. Replace if any pitting or wear greater than 1/8 in.
(3.2 mm) deep.

Fig. 68

48

Fig. 69
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/
/
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Fig. 70

Bearings

1. Ball bearings (112A, 168A) should be inspected f.
contamination and damage. The condition of the
bearings will provide useful information on
operating conditions in the bearing frame.
Lubricant condition and residue should be noted,
oil analysis is often helpful. Bearing damage
should be investigated to determine cause. if
cause is not normal wear, it should be corrected
before pump is returned to service.

DO NOT RE-USE BEARINGS.
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KOPIIYC IIOJIMITHUKOB

[IlpoBepuTs rHe3Z0 Kopnyca (134) corxacHo IaEHHX B Tabiume 8.

[IpoBepuTs Ha caydyal#ft TpemuH ¥ MecTHHX yray6xemmit S5TX, MTX -
llas nas DPyxeHHOTO KOXbIA He XOJXeH uMeTh Tpemuu (cm. dur. 71)

LTX ~— BHTOYKH M OTBEpPCTHA NOJAXHH OHTH uMcTH (cM. dur. 72)

XLT=X, X»17 - lloBepxXHOCTE CHIEHHUA NPOKAZIKH IOXXHA OHTh
yncra (cMm. ¢ur. 73§

JIaO0UpUHTOE YIOJIOTHEHHE

Kpyrase xoxsua (3324, 333A) pomxHH GHTL NPOBEDPEeHH Ha ciayuail
HaIpe30oB HUJIKX TPEemHH. 3aMeHUTHh KaK nortpebyercd.
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\Bearing Housing

1. Inspect bearing housing (134) bore according to

*  Table 8. Replace if dimensions exceed Table 8
values.

. l}x/isually inspect for cracks and pits.

¥ STX, MTX - Snap ring groove must not be
cracked (Fig. 71).

LTX - Grooves and holes must be clear (Fig. 72).

k. XLT-X, X17 - Gasket surface must be clean (Fig. 73).

W Fig. 73
: "\‘ l

Labyrinth Seals

3 1. Labyrinth seal (332A, 333A) O-rings should be
inspected for cuts and cracks. Replace as
needed.

Fig. 71

Fig. 72
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Table 8
3196 Bearing Fits & Tolerances
according to ABEC | standard
STX ' MTX LTX XLT-X, X17
in. (mm} in. (mm) in. (mm) in. {mm)
1.3785 1.7722 21660 2.5597
1 Shaft O.D. (35.013) (45.013) (55.015) (65.015)
Inboard 1.3781 1.7718 2.1655 2.5592
(35.002) (45.002) (55.002) (65.002)
0.0010 (0.025) tight 0.0010 (0.025) tight _ 0.0012 (0.030) tight 0.0012 (0.030) tight
2 0.0001 (0.002) tight 0.0001 (0.002) tight 0.0001 (0.002) tight 0.0001 (0.002) tight
1.3780 17717 .. 21654 2.5591 '
; 35.000 45.000 55.000) - 65.000)
3 B‘Tﬁ"bo"g,;p' (1.3775) e (2.1648) (2.5585)
(34.988)  (44.988) (54.985) . (64.985)
_ , 2.8346 3.9370 47244 55118
4 Frame L.D. (72.000) (100.000) (120.000) (140.000)
Inboard 2.8353 3.9379 47253 55128
- (72.019) (100.022) (120.022) (140.025)
( } 0.0012 (0.032) loose 0.0015 (0.037) loose 0.0015 (0.037) loose 0.0017 (0.043) loose
5 ~0.0000 (0.000) loose 0.0000 (0.000) loose 0.0000 (0.000) loose 0.0000 (0.000) loose
28346 3.9370 47244 55118
i 2,000 100.000 120.000 140.000
6 Beﬁl"b';gm%D' (-2,.3341) (3.9364 ) (4.7238 ) ' (5.51 11 )
(71.987) (99.985) (119.985) . (139.982)
11815 - 1.7722 1.9690 25507
7 Shaft 0.D. (30.011) (45.013) (50.013) " (65.015)
- Outboard 1.1812 1.7718 1.9686 25502
i : (30.002) (45.002) (50.002) (65.002)
O 0.0008 (0.021) tight 0.0010 (0.025) tight 0.0010 {0.025) tight 0.0012 (0.030) tight
-8B 0.0001 (0.002) tight 0.0001 (0.002) tight ~ 0.0001 (0.002) tight 0.0001 (0.002) tight
' 11811 17717 1.9685 25591
. 30.000 45.000 50.000 65.000) " -
9. Peara D, or e (1_.9680) n 25805,
(29.990) (44.988) (49.988) (64.985)
- 2.8346 © 39370 43307 . 55118
10 Housing [.D. (72.000) {100.000) {110.000) (140.000)
Outboard 2.8353 3.9379 43316 55128
N > (72.019) (100.022) (110.022) (140.025)
11 0.0012 (0.032) loose 0.0015 (0.037) loose 0.0015 (0.037) loose 0.0017 (0.043) loose
= 0.0000 (0.000) loose 0.0000 (0.000) loose 0.0000 (0.000) loose 0.0000 (0.000) loose
: 2.8346 3.9370 - ‘ 4,3307 55118 °
12 Bearing O.D. (72.000) (100.000) {110.000) {140.000)
Outboard 2.8341 3.9364 43301 . 55111
(71.987) (99.985) {109.985) (139.982)
1. Bax - Hapyxuuil guamersp BHYTPEHHH# NORMUITHUK
2. Tyras mocagkxa ' . & u
3. IloZmWOHUK ~ BHYTPEHHUH puameTep " "
4. lommumHukOBag pamMa - BHYTPeHHHR InameTep" "
5. CBoGozHas mocaigkxa '
6. HoxmunHuk - HapyxHHH xzuameTep " "
7. Ban - HapyxHe# nmaMerep BHENHUY NOINMUIIHUK
8. Tyraa mocaznka
9. llogmunHuk - BHyTpeHHui nuamMeTep " "
10. TloxmunHUKOBHI Kopmyc - BHyTpeHHui IruaMeTep
11. Csob6oguaa nocanxa
12, Illonmunuuk - HapyxHHE puameTep " "
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Table 8

3196 Bearing Fits & Tolerances

according to ABEC | standard

STX MTX LTX XLT-X, X17
in. (mm) in. (mm) in. (mm) in. {(mm)
1.3785 1.7722 2.1660 2.5597
Shaft O.D. (35.013) {45.013) (55.015) (65.015)
Inboard 1.3781 1.7718 2.1655 2.5592
(35.002} {45.002) (55.002) (65.002)
0.0010 {0.025) tight 0.0010 (0.025) tight 0.0012 (0.030) tight 0.0012 {0.030) tight
0.0001 (0.002) tight 0.0001 (0.002) tight 0.0001 {0.002) tight 0.0001 {0.002) tight
1.3780 1.7717 2.1654 2.5591
. (35.000) (45.000) (55.000) (65.000)
Be]ﬁ”bggm'f' 1.3775 17712 2.1648 25585
(34.988) (44.988) (54.985) (64.985)
. 2.8346 3.9370 47244 55118
Frame 1.D. (72.000) {100.000) (120.000) (140.000)
Inboard 2.8353 3.9379 4.7253 5.5128
(72.019) {100.022) (120.022) (140.025)
0.0012 (0.032) loose 0.0015 (0.037) loose 0.0015 (0.037) loose 0.0017 (0.043) loose
0.0000 (0.000) loose 0.0000 (0.000) loose 0.0000 (0.000) loose 0.0000 {0.000) loose
2.8346 3.9370 4.7244 55118
. (72.000) (100.000) (120.000) (140.000)
Be;‘nbr;garod . 2.8341 3.9364 4.7238 5.5111
(71.987) (99.985) (119.985) (139.982)
1.1815 1.7722 1.9690 2.5597
Shaft 0.D. (30.011) (45.013) (50.013) (65.015)
Qutboard 1.1812 1.7718 1.9686 2.5592
{30.002) (45.002) (50.002) (65.002)
0.0008 (0.021) tight 0.0010 (0.025) tight 0.0010 (0.025) tight 0.0012 (0.030) tight
0.0001 (0.002) tight 0.0001 (0.002) tight 0.0001 (0.002) tight 0.0001 (0.002) tight
1.1811 1.7717 1.9685 2.5591
X (30.000) (45.000) (50.000) (65.000)
Bm;‘g' 1.1807 1.7712 1.9680 2.5585
(29.990) (44.988) (49.988) (64.985)
2.8346 3.9370 4.3307 55118
Housing I.D. (72.000) (100.000) (110.000) (140.000)
Qutboard 2.8353 3.9379 43316 55128
(72.019) (100.022) (110.022) (140.025)
0.0012 (0.032) Ioose 0.0015 (0.037) loose 0.0015 (0.037) loose 0.0017 (0.043) loose
0.0000 {0.000) loose 0.0000 (0.000) loose 0.0000 (0.000) loose 0.0000 (0.000) loose
2.8346 3.9370 4.3307 55118
Bearing O.D. (72.000) (100.000) (110.000) (140.000)
Outboard 2.8341 3.9364 43301 . 55111
(71.987) {93.985) (109.985) {139.982)

50



CBOPKA

Table 9 '
Bolt Torque Table
LOCATION LUBRICATED THREADS DRY THREADS
: 6" STX 30 FT-LBS (40 N-m) 45 FT-LBS (60 N-m)
CASING BOLTS (370) 8 STX 20 FT-LBS (27 N-m) 30 FT-LBS (40 N-m) -
MTX, LTX 30 FT-LBS (40 Nem) 45 FT-LBS (60 Nem) 2
XLT-X, X17 30 FT-LBS (40 Nem) 45 FT-LBS (60 N-m)
FRAME - TO - ADAPTER BOLTS (3708) 20 FT-LBS (27 Nem) 30 FT-LBS (40 N-m) 3
BEARING CLAMP RING BOLTS STX, MTX 10 IN-LBS (1.1 N-m) 17 IN-LBS (1.9 N-m)
(2364) LTX 55 IN-LBS (6.2 Nm) 83 IN-LBS (9.4 Nm) 4
Duplex Bearing Only :
BEARING END COVER BOLTS XLT-X, X17 9FT-LBS (12 Nem) 42 FT-LBS (16 N-m) _
Fy (371C) ' ' 5
}_AAMIC SEAL CAP SCREWS (265 STX, MTXLTX 55 IN-LBS (6.2 Nem) 83 IN-LBS (9.4 Nem)
‘ XLT-X, X17 9 FT-LBS (12 N-m) 12 FT-LBS (16 N-m) _ 6
Refer to Table 10 for shaft end play while reassembling pump.
Table 10 n
3196 Shaft End Play 7
STX MTX . XLT-X, X17
in. (mm)- in. {mm) in. (mm) in. (mm}
Double Row .0011 (.028) .0013 (.033) not .0014 (.036)
- L0019 (.047) 0021 (.054) applicable 0023 (,058) _8
Duplex 0007 (.018) .0009 (.022) .0010 (.026) .0010+,026) :
.0010 (.026) 0012 (.030) 0015 (.038) 0015 (.038) )

REASSEMBLY

Refer to Table 9 for torque values while reassembling pump.

88

Ta6auna 9. DBeauunHa MOMEHTa 3aTAXKE GOJTOB Py T-~-IayHI,
BoatH xoxyxa (370)
Pama/HNepxaTens Goxrtu (370B) (pur. 34)

(pur., 42)
BOXTH KPHIKK NOIMEIHHKOBOTO KOPIyCca (371C)

BHETH 3aXMMHOTO Koxbma. ( 2364)
(pur. 47)
BHHTH KPHIKH IHHaMHYecKoro ymrorHemus ( 265) (¢mr. 33)
Ta6auna 10, MepreBuH#t X0n Baia.

IByXpagHHE DONMUNHUK
IBoitno# "
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REASSEMBLY

Refer to Table 9 for torque values while reassembling pump.

Table 9
Bolt Torque Table
LOCATION LUBRICATED THREADS DRY THREADS

6" STX 30 FT-LBS (40 Nm) 45 FT-LBS (60 N-m}
CASING BOLTS {370) 8"STX 20 FT-LBS (27 N-m) 30 FT-LBS (40 N-m)
MTX, LTX 30 FT-LBS (40 N-m} 45 FT-LBS (60 N-m})
XLT-X, X17 30 FT-LBS (40 Nem) 45 FT-LBS (60 N'm})
FRAME - TO - ADAPTER BOLTS (370B) 20 FT-LBS (27 Nem) 30 FT-LBS (40 N'm)

BEARING CLAMP RING BOLTS STX, MTX 10 IN-LBS (1.1 Nem) 17 IN-LBS (1.9 N'm)
(236A) LTX 55 IN-LBS (6.2 Nem) 83 IN-LBS (9.4 Nem)
Duplex Bearing Only
BEARING END COVER BOLTS XLT-X, X17 9 FT-LBS (12 Nem) 12 FT-LBS (16 N-m)
(371C)
: INYNAMIC SEAL CAP SCREWS (265 STX, MTXLTX 55 IN-LBS (6.2 N-m) 83 IN-LBS (9.4 N-m)
e XLT-X, X17 9 FT-LBS (12 Nem) 12 FT-LBS (16 Nm)
Refer to Table 10 for shaft end play while reassembling pump.
Table 10
3196 Shaft End Play
STX MTX S X XLT-X, X17
in. {(mm) in. {mm) in. (mm) in. (mm)
Double Row .0011 (.028) .0013 (.033) not 0014 (.036)
0019 (.047) 0021 (.054) applicable 0023 (.058)
Duplex .0007 (.018) .0009 (.022) .0010 (.026) .0010 (.026)
0010 (.026) .0012 (.030) 0015 (.038) 0015 (.038)
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Table 11
3196 Bearing Type min nommmHuis
' Outboard
Frame Inboard Double Row Duplex
STX 6207 5306A/ C3 ' 7306 BECBM
MTX 6309 5309A/C3 7309 BECBM
LTX 6311 not applicable 7310 BECBM
XLT-X, X17 6313 5313A/C3 - 7313 BECBY
.| Beyrpennnit IByxpaxusf BHeanﬁ Isoftuof
. Table 12 IONYCKA BUEHUA BAJNA -
. 3196 Shaft Runout Tolerances o
‘ Sleeve Fit ' Coupling Fit
in. (mm) in, (mm)
C_|pTynxoit Wit Sleeve .001 (.026) .001 {.026)
__ 6 N\ IBTVIRE  LessSleeve ' 002 (051) . = .001 (.026)
N - ' - - )
llocagxa BTyAKH o [Tocagra MyQTH

- Assembly of Rotating Element and Bearing
Frame _ '

N

Note: Bearing type is based on SKF/MRC designation.

408V
N

/
408M

1. Install oil fill plug (113A), oil drain plug (408A), sight :
window (319), sight oiler plug (408J), 4 oil mist ' - — 319
connection plugs (408H) or grease fittings (193) 2
and relief plugs (113), and oil cooler inlet and
outlet plugs (408L,; 408M) in bearing frame (228).
(Fig. 74)

2. Attach bearing frame foot (241) with bolts (370F).
Hand tighten. ' ‘

Fig. 74

C6opKa Bpamawmuxcs SJEMEHTOB ¥ IOXMHIHUKOBOLH} PaMEL

3aMeTKa: YIOCTOBEDHTHCA B TOM, UTO Pe3bOH npounmens. Hamazarhb
3amuTHOEe CPeNCTBO HA HADE3KH TPyS M apMaTypH.

1. JYcranoBuTh HanuBHyw npoSky (113A), cmyckmyno npo6ky (408A), cmopToBOE
crexxo (319), cMOTPOBYN HIPOGKY (408 35, uwerupe npoGrm (4084) nns
NPUCOSIVHEHNA pacHuieHHO#/rycrolt cmasxu (193), Pa3rpysHynw OpobKy
?113), nmpo6xu (408L, 408M nna BXOZA ¥ BHXOLA OXNIAIUTENA MACHE B
NONWUNHOKOBYW pamy (228). (Cwm. ¢ur. 74)
2. YcTaHOBUTL MOHTaxHHe GoxaTh (370F) cxpennswmue IOLMHIHKKOBYH ONODY:
(241) u pamy (228A). Barauyrs BPYUHYD.
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Table 11
3196 Bearing Type
Frame Inboard Outboard
Double Row Duplex
STX 6207 5306A/C3 7306 BECBM
MTX 6309 5309A/C3 7309 BECBM
LTX 6311 not applicable 7310 BECBM
XLT-X, X17 6313 5313A/C3 7313 BECBY
Table 12
3196 Shaft Runout Tolerances
Sleeve Fit Coupling Fit
in. (mm) in. (mm)
With Sleeve .001 (.026) .001 (.026)
Less Sleeve -.002 (.051) .001 (.026)

Note: Bearing type is based on SKF/MRC designation.

Assembly of Rotating Element and Bearing
Frame
STX, MTX

1. Install oil fill plug (113A), oil drain plug (408A), sight
window (319), sight oiler plug (408J), 4 oil mist
connection plugs (408H) or grease fittings (193)
and relief plugs (113), and oil cooler inlet and
outlet plugs (408L, 408M) in bearing frame (228).

(Fig. 74)

2. Attach bearing frame foot (241) with bolts (370F).

Hand tighten.
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408M

228A

Fig.
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3aMeTka:

3amMeTra:

3amMeTka:

3.
(1124) ma Bax (122).
3amMeTra:

WUTHYH0 maitby. Buemunit
IOZMUIIHHK JOJXEH OHTDH
YJCTaHOBIEH C 3amETHOH
mafi6ot Ha cTopoHe uMm-
nexiepa.

3aMeTka: CymecTBYRT HECKOJBKO

METONOB HACAIKH ITOIMUII-

HAKOB. OxuH u3 6GoJee

YCTaHOBUTL BHEWHHHE NOIWHIHUK

IlepeynmaxoBHBaeMHe mOT -
DHOHAKA HMERT OJHY 3a-

PEKOMEHIYEMHX 5TO HATDEB

HHIYOEPOBAHHHEM HarpepBa-

TEeJEeM, KOTOpPHHE B Toxe
BPEMA pPa3MATHUYUBLET
HOINATHUKH .

OHACHO!

Heo6xoxuMo onmeBaTs Temiaoz3amATHHE
IePUYaTKH KOrgza HarpesaTeXb B
yunorpebieHnn.
MOTYT IPHUYHHHUTHL (PU3UUECKOe pa-
HeHHe.

4. Hazers xouTpmait6y (382) ma
Ban (122). fAswuex mafibu
IOJNXEeH OHTH BHYTPH MIOHOY-

HOH KaHaBKH.

Bax (122).
IO yIopa.
Janky KoHrpma#icw (382) B mas
Ha rafire.

3aTAHYTh KOHTpPrafixy
zajee, ecau HeoOXOIMMO
YTOOH nas3 raixy coBuaJ
¢ Jamxo¥ KOHTpmai6w.
Hacaruts crTonmopHoe HpyXEHHOE
xoxeno (361A) ma Bax (122)

¢ mIocko#f cropomo#t x mommum-
HUKY .

3atTARyTE rafixky

7.
Huk (168A) ma Bax (122).
[lepeynaxoBuBaeMue morn-

DADHUKY HMEKT OIHY
samaTHy®w malify. Buyr-

l'opague moxymuuHHKU

HaBepuyrs xourpraiixy (136) ma

3aTHYTE: NOIXOIAMYWO

YecTaHOBUTE BHYTPEHHME mommum-

PeHHHE NOINHANHUK IOJXKEH

CHTh YCTQHOBJEH C 3a-~

muTHOX ma#tboit ma cTopo-

HE NPOTUBOHDOJOXHOM
UMIICJTEeDY .
CymecTBYOT HECKOJBKO

METONOB HACANKH NONIMIUI-

HHUKOB.

OzuH u3 Hamboxee

PEKOMEHIYEMHX 5TO HArpes

UHIYUUPOBAHHHM Harpe-

BaTeJeM, KOTODHHE B Toxe

BpeMs pas3MarHduuBaerT
DOTMANHUKH .
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CIIACHO!

Heo6xozumo ogeBarTs TemmosamurHHe
IepYaTKH KOTZa HarpeBaTedb B yIOOT-

pebreHnn.

l'opsune NONEMHIHUKH MOTyT

IPUUUHUTL QU3UYECKOe paHeHHe.
3aMeTka: [[OKDHTH BHYTDEHHHE NOBEDX~

8.
9.

10.

HOCTH NOIZNMMIHUKOB CMa3Koit
yunorpebagemoff Bo Bpems
PaboTH.
YCTaHOBHTL HOBOE KPYTIJIOe KOIBIO
(496) (cm. gur. 76?.
IIOKPHTE: HAPYRHYD HOBEPXHOCTH
BHemHero moxmmmuuka (1124) u
OTBEPCTHE NOLNHHHAKOBOTO KOP-
nyca (134) macaom.
YCTaHOBUTH NOZWHIHEKOBHE KOp-
OyC Ha KOMIIEKT BaJja/ImormumHmka.

SameTKa: He ODEMEHAT: CHIY nxs

11.

cbopky uacrel,
BeraBuTh cromopHoe koxbmo (3614)
B a3 NONEHNHUKOBOTO KODIyca.
IPOBEPHTE €CXX BaX c¢BOGOIHO
IPOKPYUHRBAETCH .

3ameTxa: 3a30D MEXIYy KOHIAME CTONIOD-

iz2.

3aMeTka:

3aMeTKa:

13.

14,

15.

16.

HOTO KOJbI2 NOJRKEH OHTB B
JUHHE C BHTOUKO¥ B HuxHef
YaCTH NOJNUIHHKOBOI'O KOD-—
nyca, niag cbera Macna.
YCTaHOBHTH BHemHee JaGUPHHTHOE
yunoruenue (332A) BO BHYTDB
NONMmATHAKOBOTO KOPpHmyca ?134).
Pacnolox¥UTE CIYCKHHE 3230DH
NTaOUPHHTHOBHX KOJIEI BHHE3
(6 uacos) moszmmus.
YmocroBepuTrsca B TOM, YTO
TPaHM HOOHOYHOM KaHaBKH He
AMENT 38yCeHuI.,.
IIOKPHTH WMIOHOYHYH KaHABKY
BO BCK JJHHY DJICKTPOUIOJNI~
OUOHHO® XeHTOH Ha BpeMma
YyCTaHOBKH JNa0UPUHTHOT O
YyOIOTHEHUA, YTOOH HpexoxX-
PaHUTH KPYyTIAHE KOJXbIQ OT
[IOPE30B,
[IOKPHTE HADPYEHYH DOBEPXHOCTH
TONMUIHAKOBOTO Kopmyca (134)
mMaciroM (cM. ¢ur. 77).
HoxpHTL BCe BHyYTpPEeHHHE HNOBEpPX-
HOCTH OONMUIHMKOBOK pamu ( 2284)
Ma.CJOM.
YCTAHOBUTEL KOMILIEKT BaJa BO
BHYTDh MOIZNHANHHKOBOH paMmu
(228A). IlpoBepuThr Bal Ha
CBOGOZHOE HPOKPYUHBAHUE.
3aBEePHYTH 3akUMHHe GoaTH (370C)
B IONMAMHUKOBHH Kopmyc (134).

3aTAHYTE BPYUHYWL.



‘3. Install outboard bearing (112A) on shatt (122)
(Fig. 75).

i NOTE: Regreaseable bearing has a single
). shield. The outboard bearing is installed with
.. shield toward impelier.

/OTE: There are several methods used to
Install bearings. The recommended method is
- to use an induction heater that heats as well as
demagnetizes the bearings.

- Wear Insulated glovés when using a bearing
' heater. Bearings will get hot and can cause
. physical injury.

" 4 Place lockwasher (382) on shaft (122). Place tang of
§  lockwasher in keyway of shaft.

. Thread locknut (136) onto shaft (122). Tighten
locknut untit snug. Bend any tang of lockwasher
) iqto a slot of locknut.

¥ )\JTE: Tighten locknut if necessary to align the
o closest tab of lockwasher with slot on locknut,

Place bearing retaining ring (361A) over shaft (122),
fiat side facing bearing.

Install inboard bearing (168A) on shaft (122).

_NOTE: Regreaseable bearing has a single
‘ield. The inboard bearing is installed with
i.-willeld away from impeller. : »

¢ NOTE: There are several methods used to -

® . install bearings, The recommended method is
;- to use an induction heater that heats as well as

¢ demagnetizes the bearings.

8 - Wearinsulated gloves when using a bearing ,
w1 ‘er. Bearings will get hot and can cause _
- Puysical injury. B Lo

& | NOTE: Coat internal surfaces of bearings with .
1w [uprfc;ar_rt to be used in_ser_vice. ‘ ;

Q_

- / "N 2614

1@ IQ 122

Fig. 75

10.

11

12

Install new O-ring (496) (Fig. 76).

Coat outside of outboard bearing (112A) and
bearing housing (134) bore with oil.

Install bearing housing (134) onto shaft/bearing
assembly.

NOTE: Do not force assembly together.

. Insert retaining ring (361A) into groove in housing
(134) bore. Check shaft for free turning.

NOTE: The space between the ends of retaining
ring should be located in the oil return groove
S0 as not to obstruct oil flow. '

. Install outboard labyrinth oil seal (332A) into
bearing housing (134). It is an O-ring fit. Position
the labyrinth seal drain slots at the bottom
(6 o'clock) position.

NOTE: Make sure the keyway edges are free of

' NOTE: Cover the keyway lengthwise with a
.. piece of electrig:al tape prior to lnstalling the .

. labyrinth se;

Is will protect the O-

ings.

Fig. 76

13.

14.

15.

16.

Coat outside of bearing housing (134) with oil
(Fig. 77).

Coat all internal surfaces of bearihg frame (228A)
with oil,

Install shaft assembly into frame (228A). Check
shaft for free turning.

Install clamping bolts (370C) into bearing housing
(134). Hand tighten.

293



17.

EJX

3aMeTka.:

BBEepHYTH KOHTPOBHE GOXTH
(370D0) ¢ xomrpraiixamm (423)

B NOZMMNHMKOBHYE kopmyc (134).
3aTAHYTH BDPYUYHYD.

YZOCTOBEPUTHCA B TOM,
YT0 pea3bOH IPOYHUmMEHa .
Hamazars sammTHOE cpen-
CTBO Ha HapesKu Tpyb u
apMaTyPH .

JYCTAHOBUTH HAJHBHYW HOPOGKY
(113A;, CIYCKHY® NPOGKY
ééOSA s CMOTPOBOE CTEKIO
319), CMOTPOBY® HDOGKY
(408J), uerspe mpo6xm (408H)
IJif TPHCOEIVHEHHS DACIEUICH-
Holt/rycroft cmaskxm (193), pas-
rpy3Hy®H OpoOKy (113), mpobxu
(408L, 408M) gag BXOXA BHXO-
Z2 OXJATUTENS MAcCJs B IOINNHI-
HUKOBYH pamy (228) (cm. dur.

YCTAHOBUTHL MOHTAXHHE GOJTH -
(B70F) cCRpemIANOHNE DOZMUI-~
HEKOBY® omopy ( 241) m pawmy
( 228A§1?

54

3aMeTKa

3ameTka:

94

YCcTaHOBHTH M2CIOOTOPaCHBATEND
. (2484) wma Ba;m (122).
3aMeTka: Macnoor6pacHBarens sa-
npeccoBaH - -Ha BaX. llpa-
BUIXBHHE WHCTPYMEHT IOJXEH
OHTH ynoTpebieH, 4YTOOH
He IOOBPEIUTE MaclrooT6pa-~
CHBATEJI b,
YeraHoBUTE 3axuMHOE KoOXbmo ( 253B)
Ha Bax-.(122). O6paruTh BHUMaHEe
Ha ODPHEHTALHKD.
YCcTaHOBUTH BHEmMHU# HONNUOHUK.
(1124) ma max (122).
OCTOPOXHO! .
LTX oBopyzoBaHu c IBOHHHMH DONMHUI= -
HUKaMi, YCT2HOBIGHHHMH 38J K 345y.
ObecneunTsr NPABHABHYH OPUEHTAIHWD

3.

S.

NOIMUNHUKOB,.

3aMerTka: CymecTBYOT HECKOIBKO MeTO-
IOB HACaAlKH OORMUIHAKOB,
OxvH u3 HauGolee PEKOMEH-—
IyEeMHX 3TO HarpeB WUHIYOH-
POBaHHHM HarpeBaTeJeM, KO-
TOPHHE B TO Xe BpeMs paszMar-
HHUYABAET HONMUIHUKU

QIACHO!

Heobxomumo ozeBaTh TENNIO3SMUTHHE
nepyaTK® KOI'Ja HArpeBaTeab B yHOT-
pebrenun. TopAYHe HOZNEEHUKH MOTYT
OIPUYAHHATE QU3UUECKOe paHeHHe:-

6. Hagers xouTpmaii6y (382) ma Bax

- (122). fsHuex mai#i6H xommeH
OHTh PACHONOXESH BHYTPH MOOHOYHON
KaHaBKH . )

HaBepHyThr kouTpraiixy (136) ma
Ban'?lzz). Baranyrs rafixy. ro
yuopa. 3arHyTh DOLXOIANYD Jal-
Ky KoHTpmaii6u (382) B mas Ha
rafixe, '

3aTAHYyTE KOHTDraiixy mazree
€CJIH HeoOXOoInuMO, UTOOH nas
raflku coBman ¢ aanxo#
KOHTpmaiOH .

YCTaHOBHTE BHYTPEHHWHE mormumHWK
(168A) ma max (122).

8.

3amerka: [lepeynakoBHBaeMHEe NOIMAIHUKH

AMENT OJHYy 3amuTHyn maitby.
Buyrpennu#f nmozmmnumk noa-
XeH OHTH yCTBHOBJEH C 3a-
muTHOR malGo#t ua cTopome
OPOTUBOMOJORHONE HUMIeamepy.
CymecTBYOT HECKOJIBEO Me-
TOXOB HACAIKH NOJNMHUHHHUKOB .
OzvH u3 Gojee pPeKOMEeHIYEeMHX
BTO HArPeB HHIYIUDOBAHHHM
HarpesaTexeM, KOTOpHH B TO
Xe BpeMsa pasMaTrHUuuBaeT
ODONMAIHUKH .
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95

OITACHO !

Heob6xozuMo ogxemars TENJI03aMUATHHE
OIePpUYaTK! KOI'Ia HarpesaTexb B yoor-
pebaenun. Topguue OOLMUNIHUKKA
MOT'YyT IOPHUUHHTH QUBUUECKOe paHEHME.

3amerka: IOKPHTH BEyTpeHHHEe HOBepX -

HOCTH NOZMUNHUKOB cCMas3kKoi
yuorpebasemof Bo BpeMmsa
paboTH,
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17. Install jacking bolts (370D) with locking nuts (423) 3.

into housing (134). Hand tighten.

96

Install oil flinger (248A) on shaft (122) if removed
(Fig. 79).

NOTE: The oll flinger Is a press fit onto shaft,
- Use a driver of proper size to prevent damage
. to oll flinger. ,

Place bearing clamp ring (253B) over shaft (122).
Note orientation.

Install outboard bearings (112A) on shaft (122).

A CAUTION

\ :
370C Fig. 77

LTX

~NOTE: Make sure that threads are clean an
apply thread sealant to pipe threads and ﬂttlng .

1. Install the oil fill plug (113A), oil drain plug (408A),
sight window (319), sight oiler plug (408J), 4 oil

mist connection plugs (408H) or grease fittings 6.

(193) and grease relief plugs (113), and oil cooler
inlet and outlet plugs (408L, 408M) in bearing

frame (228) (Fig. 78). 7.

2. Attach bearing frame foot (241) with bolts (370F).
Hand tighten.

54

e physlcal In]ury

“The LTX uses duplex bearings mounted back: to
- back.” Make sure orleniation of the bearings ls
. correct. o o _ . -

NOTE: There are several methods usedto .
nstall bearings, The recommended method is -
to use an induction heater that heats as well as

demagnetizes the bearings.

Wear insulated gloves: when using a bearing
heater.. Bearlngs will get hot and can cause

Place lockwasher (382) on shaft (122). Place tang of
lockwasher in keyway of shaft.

Thread locknut (136) onto shaft (122). Tighten
locknut until snug. Bend any tang of lockwasher
(382) into a slot of locknut.

NOTE: Tighten locknut if necessary to align the -
closest tab of lockwasher with slot on locknut. :

NOTE: Ther are ‘several methods used _
install bearings; The recommended meth .
to use an Induction heater that

. NOTE: Coat Internal surfaces of bearings with
lubricant to'be used in service.” i



O

10.

[IoKPHTE HADYXHYDL HOBEPXHOCTH
BHENHero nogmmnurka (1124)

H OTBEPCTHE NOIMUOHUKOBOTO
KopIyca (134A)~M&CHOM.‘
YCTaHOBUTH HNOINUOHEKOBHI
kopuyc (134) ma xommaexrt
Basa/monmunnEka (cM. Qur. 80)

3amerka: He mpumeHsTs CHNYy nnA

11.

c6opru wacreit.
BBepHuyTs Goxru ( 236A) 3axuMm-
HOTo KOJBOa. I[IpoBepuTsh Bax
H& CBOCONHY® IPOKDPYTKY.
CMOTpeTb.Taéany 9 mnm BEJH -
YUHH MOMEHT& 3aTAXKH GOJTOB.
OCTOPOXHO!

3aTATABATE 3aXWUMHHE GOJITH ( 2364)
KpPeCT HakKpecT. '

12,
13.

YCTaHOBUTE HOBOE KPyTrioe
koxsno (4986),

YCcTaHOBUTE BHemHee N8 6UPHUHT ~
Hoe ymnorHeHme (B324) BO
BHYTPP NOAMUIEMKOBOTO KOP-
myca (134). 9Te mocagxa
KPYTJIOTO KOXbIA. PacHoXO-
RATE CHyCKHHE 3830pH JaOUDHH-
THHX KoOjen BHHU3 (6 uacos)
DO3HUOUSA .

55

15.

;6.

17.

18.

97

3ameTra: YIocTOBEpUTECA B TOM, 4YTO
I'PaHN MIIOHOYHOH KaHaBKH
He HMENT B32yCeHHI.

3aMerra: TlOKpHTEH NICHOUHYH KaHABKY
'BO BCK JANHY 3JIEKTPOH3O-
AANHOHHOE neHTOX Ha BpeMa
YCTaHOBKH JNaGHPHHTHOTO
JONOTHEHUA, YTOGH IIpe-
HLOXPaHHTE KPYTAHE KOIbIa
OT IOpe3oB. '

14. HoxpHTs HapPYyXHYH0 HOBEPXHOCTH "

HONMUNHUKOBOTO Kopmyca (134A).
MaCJOM. i I
IoKpHTE Bce BHyTpeHHWe moBepx-
HOCTH HONWMUIHUKOBOH pamm ( 228)
MaCIOMe ‘

YCTaHOBHUTE KOMILIEKT Baja BO
BHYTDb NOJZWHIHEKOBOH pamu
(228A). Tlpomepmr: Bar ua
CBOOOZHYW IPOKPYTKY »

3aBEePHYTH 3axuMHHe GoxTh ( 370C)
B NONWMIOHHKOBHE kopmyc (1344).
3aTAHYTH BPYUHYL.

BBepHyTs KOHTPOBHE Goaru ( 370 D)
C xoHTpraixamu (423) B mox-
MUOEEKOBHE kKopmyc (1344).
3aTAHYTH BPYUHYD. '
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Coat outside of outboard bearing (112A) and
bearing housing (134A) bore with oil.

0. Install bearing housing (134) onto shaft/bearing
assembly (Fig. 80).

NOTE: Do not force assembly together.- = .. .5

Fig. 80

g"11. Install clamp ring bolts (236A). Check shatft for free
tumning. Refer to Table 9 for bolt torque values

{ (Fig. 81).
A CAUTION

2. Install new O-ring (496).

3. Install outboard labyrinth oil seal (332A) into
bearing housing (134). It is an O-ring fit. Position
the labyrinth seal drain slots at the bottom
(6 o'clock) position.

" NOTE: Make sure the keyway edges are free of

. burrs. o e

" NOTE: Cover the keyway lengthwise witha
. plece of electrical tape prior to Installing the
- labyrinth seal.” This will protect the O-rings.

Fig. 81

14. Coat outside of bearing housing (134A) with oil.

15. Coat all internal surfaces of bearing frame (228)
with oil. ;

16. Install shaft assembly into frame (228A). Check
shaft for free turning.

17. Install clamping bolts (370C) into bearing housing
(134A). Hand tighten.

18. Install jacking bolts (370D) with iocking nuts (423)
into housing (134A). Hand tighten.

o8
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XLT=X, X17

YnocTOBEPUTHECA B TOM,
YTO PEe3bOH NPOUYHUMEHH.
HaMazarTs s3amurHOE
CPEECTBO Ha& HADE3KH
TPy6 U apMaTypH.

3aMeTKa

1. YcTaHOBHTEL HAJIABHYKW OPOOKY
5113A;, CIYCKHYI IPOGKY
408A), cMOTPOBOE CPEKIO
(319), cMOTPOBYIH NPOBKY
?40832, vyeTHpe (4) NpobkH
408H) xis NPHCOEXVHEHHS
pacnuiaeHHol /rycrtoffi cMasxm
193), pasrpysHHe IDPOCKH
§113), npobxu (408L ,4088)
LJfA BXOIa K BHXOXZ OXJa-—
IATEeNd Macia B NOTNHIHHKO-
Byw pamy (228A) (cm. ¢ur 83)
YCTaHOBHTL BHEWHHHE HOINMUIHHUK
(1§2A) Ha Bax (122) (cm. ¢ur.
84).
3amMeTKa: llepeynaxoBHBaeMHe IOX -
NANHAKY EMENT OIHY
3amuTHYp malfy. Bre-
DHUY NOFWMMIOHUK IOXXEH
GHTb yCTaHOBJIEH C
3amuTHOR mafiGoit Ha
CTOPOHE HUMIEJJEepa.

2.

3aMeTka: CymeCcTBYOT HECKOJBKO

' METOILOB HACAIKH NOJ -
DUOHVKOB. OxwH u3
Haubonree PEeKOMEHIYEeMHX
9TO HarpeB UHIYIHEPOBAH-
HHM HarpeBaTeAeM, KO-
TOPHH B TO %Xe BpeMa pas-
MarHuuyuBaEeT NONNUIHAKH.
OIMACHO!

Heo6xomuMo omeBaThr TENnIO3amMUTHHE
nNepuaTKh, KOrjga HarpesaTeab B
ynorpebrernu. T[opAuue mopmum<"
HEKYA MOT'YyT OPUYUHHTE PHIAUESCKOES
PaHeHHe.

OCTOPOXHO !

Bax (122) mMoxer oxazaThcs TaEe-
aeM. OcTopoxHOCTH Tpebyercs,
ROrLa NEePEeHOCHTCH.

3. Hamers xoHTpmati6y (382) ma
Bax (122). fAsnuex maii6u
LOJNXEH OHTB BHYTPHM NIOHOY-
HO® KaHaBKH.

4. HasepuyTr kKoHTpraftxy (382)

Ha Ban (122). 3arauyTs

raitxy ;o ymopa. 3arayrs
DOIXONAMY®X JNANKY KOHTP-

mai6u .

56

3aMeTka: 3aTAHYTH KOHTprajixy
nanee, ecau HeoOXOXUMO,
uyro6 nas ra#ixm coBmaxn
¢ nanxko# xouTpmaiitm.

5. IIOKPHTL HapPYyXRHYH NOBEPXHOCTH
BHeNHEro mozmmnHEnka (1124) wm
OTBEPCTHE OOZMUNHUKOBOTO
xopoyca (134) Macaowm.

6. YCTaHOBUTEL NOLMUIHUKOBHIM KOp-

myc (134) Ha xommrexr Bana/

noxmuneuka (cM. ¢ur. 85).
SaMerka: He nmpuMeHATH upesMepHyD

CHJIYy RIA COOPKH dHacTeir.
YeraroBHTH mporaanky (360C),
KPHIKY TOZMUIHUKOBOI'O KOpIyca
(109A§, Goara (371C). OCwmor-
PEHO Tabauny 9 nnd BeIHYNHH
MOMEHTa 3aTARKE.OOJTOB.
poBepurs Bax ma cBOBOZHY®H HpO-
KPYTKY . .

7.

99



XLT-X, X17

NOTE: Make sure that threads are clean and
apply thread sealant to pipe threads and fittings.

1. Install oil fill plug (113A), oil drain plug (408A), sight
glass (319), sight oiler plug (408J), 4 oil mist
connection plugs (408H), or grease fittings (193)
and grease relief plugs (113), and oil cooler inlet
and outlet plugs (408L, 408M) in bearing frame
(228A) (Fig. 83).

40f\3J
Fig. 83
2. Install outboard bearing (112A) on shaft (122)

(Fig. 84).

3 “"NOTE: Regreaseable bearing has a smgle .
... shield. The outboard bearing is installed w:th :
~--shield toward impeller. ... """

- -NOTE: There are several methods usedto - : . 5
.-install bearlngs, The recommended method ls
- to use an induction heater that heats as well as

. Wear insulated gIoves when using a bearlng
heater. Beanngs will get hot and can cause .. .
. _‘physlcal injury. . :

3.

4,

... Shaft (122) may be heavy Use care when oo
. handling. [y B

Place lockwasher (382) on shaft (122). Place tang of
lockwasher in keyway of shaft.

Thread locknut (136) onto shaft (122). Tighten
locknut until snug. Bend any tang of lockwasher
(382) into a slot of locknut.

56
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NOTE: Tighten locknut if necessary to align the
closest tab of lockwasher with slot on locknut.

122

112A \

382

5. Coat outside of outboard bearing (112A) and bore «
bearing housing (134) with oil.

Fig. 84

6. |Install bearing housing (134) onto shaft/bearing
assembly (Fig. 85).

NOTE: Do not force assembly together.

134

Fig. 85

7. Install gasket (360C), end cover (109A), bolts
(371C). Refer to Table 9 for bolt torque values.
Check shaft for free tuming.




TN
_ ) Bamerxa:

8. YCTaHOBHTH BHEmMHU# NOZMUITHUK
(168A) Ha Bax (122) (eM.

pur. 87)
3ameTKa: [lepeynakoBHBaEMHE IOJN -

NEIHUKA AEMenT OJIHy 3a-
maTHyn ma#by. BHyTpeH-
HE# ITOIMHAIHUK IONEKEH
6HTH yCTAHOBJEH C 3a-
murHO¥ mafiGo#t Ha cTO-
poHe IPOTHBOIIOJOXHOM
UMICNIEPY «

CymecTBYWT HECKOJIBKO
METOLOB HACAIKH IOJ-
OUOHMKOB. OIWH H3
Hauboxee PEKOMEHIYyEeMHX
370 HarpeB HHIYyOIUDOBAH-
HHM HarpeBaTeleM, KOTO-
pHif B TO %€ BpeMA pas-
. MargyyuBaeT NOIMUIHUKH.
OITIACHO!

3amerTka:

i:}_Heoﬁxoxnmo 0ZeBaTh TENIO3amMUTHHE

IepuYaTK® KOTJa HarpepaTelb B
ynorpe6ieHur. l'opAYHE MDOJMHI-
HUKYM MOTYT OPHUMHUTH (PHIAYECKOE
paHeHuE.,
3amMeTKa: IIOKPHTHP BHYTPEHHHE IIO-
BEePXHOCTH MOZMAIHUKOB
cmaskoit ymorpebasemoi
BO BpeMma PaboTH.
9., YcTaHOBHTH HOBOE KDYTJIOE:
xoxbpmo (496) (em. ¢ur. 88).
YeTaHOBHTEL BHemHee JAOWPHHT-
Hoe ymnorHenue (3324) BO
BHYTPb KDHIKH HOZMHIHKKOBOTO
rgopmyca (1094A). 3rto mocazka
Kpyrjoro Koxema. FPacmoxo-
XKHUTh COyCKHHE 3a30DH JabUpHH-
THHX KoJer BHUB (6 |Uacos)
(cM. gur. 88).
YrocTOBEPUTBECA B TOM,
YTO I'PaHM MOOHOUHOH
KaHaBKH He HMENT 3ay-
CEeHHI . '
oKPHTH MIOHOYHYW KaHaB-
Ky BO BCKH IJHUHY 3JEKTPO-
uzonanuoHHo# JeHTOH .HA
BpeMd YCTAHOBKH Ja0HpH-
HTHOTO YUNIOTHEeHUA, 4TOO
IpPEeIOXPaHUTH KPYTJHE
KOXBIE OT IIOPE30B.

10.

3ameTka:

57

11.

12.

13.

14.

15.

16.

101

TIOKPHTD HAPYXKHYD INOBEPXHOCTD
MONMUIHAKOBOTO Kopmyca (134)
M2CJIOM.

[IOKDHTH BCE BHYTDEHHHE MNOBEDPX-~
HOCTH IOIMUIHWUKOBOH pamu
(228A) wMacxom,

YCTaHOBHTEL KOMIJEKT Bala BO
BHYTDPh HOZNMIHHKOBOMX pamu
(228A). IlpoBepHTE: BaX HA
cBOGOIHOE NPOKDYYUBAHUE

(cM. ¢ur. 89).

3aBepHYTH 3aXUMHHE -G0JTH
(870C)B NOXMHOHHKOBHE KODPIyC
(134). BaTaEyTH BPYUHYH.
BBEepHYTEH KOHTPOBHE GOJXTH
(BVODX ¢ xoHTprajixamu (423)

B MONNUNHEKOBHE kopmyc (134).
3aTgHYyTHh BPYYHYDO.

YcTaHOBUTE MOHTaXHHE OOXTH
(370F). CxpemuTh HOXNUITHHE-
KoBy®w omopy (241) c pamoit
(228A). B3BarTaHyTh GOXTH
BPYUHY® .



8. Install inboard bearing (168A) on shaft (122)
(Fig. 87).

NOTE: Regreaseable bearing has a single
- shield. The inboard bearing is installed with

3 ﬁhleld away from impeller.

© 'NOTE: There are several methods used to

¢ Install bearings, The recommended method is
to use an induction heater that heats as well as
' demagnetizes the bearings.

v
1.

© Wear insulated gloves when using a bearing
i . heater. Bearings will get hot and can cause
. physical injury. ‘

- NOTE: Coat internal surfaces of bearings with
- lubricant to be used in service. -~ -

Fig. 87

install new O-ring (496) (Fig. 88).

10. Install outboard labyrinth oil seal (332A) into end
cover (109A). It is an O-ring fit. Position the
labyrinth seal drain slots at the bottom 6 o'clock
position {Fig. 88).

_ JOTE: Make sure the keyway edges are free of

"' NOTE: Cover the keyway lengthwise witha
" plece of electrical tape prior to installing the
labyrinth seal. ‘This will protect the O-rings.

Fig. 88

11. Coat outside of bearing housing (134) with oil.

12. Coat all internal surfaces of bearing frame (228A)
with oil.

. Install shaft assembly into frame (228A). Check
shaft for free tuming (Fig. 89).

1

w

14. Install clamping bolts (370C) into bearing housing
(134). Hand tighten.

15. install jacking bolts (370D) with locking nuts (423)
into housing (134). Hand tighten.

16. Attach bearing frame foot (241) with bolts (370F).
Hand tighten.

Fig. 89
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STX, MTX with pBOfHHMHY NOIMAITHAKAMHU

1. JYCTaHOBUTH HAJUBHYK UPOOKY
(113A), coyckuyo TpOGKY
5408A), CMOTPOBOE CTEKJO

319), cMoTpoByn OPOGKY
(408J), uernpe (4) mpobxm
(408H) gxas nmpucoexzwHeHus
pachHiIeHHO%/TycTol cMaskm
E193), pPas3rpysHyn IPOGKY

113), npo6xm (408L, 408M)
LI BXON2 H BHXOLQ OXJIAIUTE-
A8 Macia B NOIWANHUKOBY® DaMmy
(228) (cem. ¢ur. 90).

2. YCTaHOBHUTH MOHTaxXHHE O60JITH
(370 ) ckmemnspmEe OOIMAIL -
HAKOBYHD omopy ( 241) u pamy
(228). 3BaTAEYyTH BPYUHYD.

3. YcraHOBHTH BHemHHH NOXMUEHAK
(1124) ma Bax (122).

3aMeTka: CymecTBYeT HECROJIBLKO

METONOB HACAIKH IION—
NHAHUKOB, OnWH U3 Hau-
G6oxee DPEKOMEHIYEMHX

9TO HaArpeB MHIYOHPOBaH-
HHM HarpeBaTeJeM, KOTO-
PHE B TO Xe BpeMA pas-
MarEHUYKMBAET NOINNHUITHUKE .

OIACHO!

Heobxozumo oreBaThs TennrozamuTHHE
nepyaTKH, KOr'ja HarpesaTeldb B
yoorpebirenuu., TopAYde NOZMAIHH-
KX MOT'YyT IPUUYHHUTE PU3UTECKOEe
PaHeHue.

4. HapeTs xoHTODma#by (382) mHa
Bax (122). H#smuexr maii6u
TONIXeH OHTL BHYTDPY WMIOHOYHOHR
KaHaBKH. (cM, ¢mr. 91).

5. HaBepHyTs roHTpraiixy (136)
Ha Bax (122). S3araEyTs
KoHTPradixy mo ymopa. 3ar-
HYTh NOZXOXRAMYH JAINKYy KOH-
rpmaféu (382) B mas mHa
rafixe. _

3aMeTKa: 3aTAHYTH KOHTPraixy

najee, ecjau HeoOXOIH -
MO, 4YTO06 maz raiixm
COBNAX C JXankKo# KOHTpP-
mai6u.

6. JYCTaHOBHTH 3aXMMHOE KOJBIO
(253B) ma Baxm (122). 06-
PATUTh BHUMAHHNE HE OPUEHTS -
OHK .

o8
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7. YCTBHOBATHL BHyTpeHHUE nmonmmm-
- muk (168A) ma Bax (122).
3amerra: I[lepeynaxkoBHBaeMHE IOXMMII-
' HUKH FMENT 3amuTHYH maioy
Ha OXHOX cTOpPOHe. BHyT-
PeHHME DOZWNHIHUK KoXReH
" OHTH YCTAHOBJEH C B34mMHUT-
Ho#f mail6olt Ha cTopome
OPOTUBONOJOXHON HMIeaxepy.
- 3ameTxa: [lOKPHTE BHyTpeHHHe IoBEPX ~
HOCTH NOZNAIHHUKA CMa3KOoH
yoorpebiaemot Bo Bpems
paboTH.

8. IIOKPHTHL HADYXHY® HOBEPXHOCTD
BHemHero noxmunumka (112A) u
OTBEPCTHUE HOIMUIHEKOBOTO
xopmyca (134) maciowm.

9. IloMecTHT: KOMILIEKT Baja,/monmum-
HUKZ BO BHYTPH» HOIMUIHWKOBOTO
xopmyca (134) (em. gur. 92).

3ameTrg: He DPUMEHATE: cuny naa

c6opku yacreif,



STX, MTX with Duplex Bearings

1. Install the oil fill plug (113A), oil drain plug (408A),

sight window (319), sight oiler plug (408J), 4 oil
mist connection plugs (408H), or grease fittings
(193) and grease relief plugs (113}, and oil cooler
inlet and outlet plugs (408L, 408M) in bearing
frame (228) (Fig. 90).

2. Attach bearing frame foot (241) with bolts (370F).
Hand tighten (Fig. 90).

install beanngs, The recammended me_ :
to use.an. inductlon heater. that heats as well as

Wear lnsulated gloves when using a bearin
- heater. Bearlngs will get hat and can
physlcal injury.: :

3. Install outboard bearings (112A) on shatft (122).

A CAUTION

Duplex bearings are mounted back to back.-:
~Make sure orientation of bearings are correct

4. Place lockwasher (382) on shaft (122). Place tang of

lockwasher in keyway of shaft (Fig. 91).

5. Thread locknut (136) onto shatft (122). Tighten
locknut until snug. Bend any tang of lockwasher
(382) into a slot of locknut.

NOTE: Tighten locknut if necessary to align the
closest tab of lockwasher with siot on Iocknut

6. Place bearing clamp ring (253B) over shatft (122).
Note orientation.
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Install inboard bearing (168A) on shaft (122).

" NOTE: Regreaseable bearing has a single

.shleld. The Inboard bearing Is installed with

- 'shield away from impeller. ..

NOTE: Coat internal surfaces of bearings with

g ;;(lubrlcant to'be used in service.

1‘22 @
168A
112A
%@ 2538
™ 136 Fig. 91

Coat outside of outboard bearing (112A) and bore of
bearing housing (134) with oil.

Lower shaft/bearing assembly into bearing housing
(1 34) (Flg 92).

Fig. 92




10. JYcTaHOBHTE 3aXEMHOE KOJBIO
(253B) ¢ Gonramm (2364).
3aTAHYTE GOATH KDPECT-HAKPECT
[lpoBepuTs BaX Ha cBO6OZHOE
OpoxpyuuBaHne., CMoTpeHO Tab
nTuny 9, IJIA BeJAUYMH MOMEHTa
3aTaxky O6oxros (cm. gur. 93)
YCTaHOBHTE HOBOE KDYyTioe
KOJBIO (496?-

YcTaHOBUTE BHyTpPEHHEe nabu-
DPHHTHOe yuioraemme (3324)

BO BHYTPh HNONMUOHUKOBOTO
koprmyca (134). 93ro noxxua
OHTH DOCAIKa KPYTIAOTO KOIb-
ma. PacnomoxuThsr cmyckHHe
33a30DH JNa6HDHHTHHX KOJeln
Bau3 (6 uwacos) (cm. ¢ur.93).
3aMeTKa: YIOCTOBEDPHTHCA B TOM,:
YTO T'PaHY MOOHOYHOH Ka-
HaBKH HE HMEHT 3ayCEeHHIn.
IIOKPHTE HMIOHOUYHY® KaHa -
BKY BO BCKH JJMHY BJEKT-
POHBOJNAOUOHHON JeHTOoH Ha

11.
12,

3aMeTra

BpeMA yCTAaHOBRH JabUDPHHT-

HOrO yOJIOTHEHuA, 4YTOO
IDEeTOXPaHUTE KPYTJHE
KOJXbIA OT IOPE30B,
IIOKPHTL HapPy®RHY0 IIOBEDXHOCTSH
IONMAIHHKOBOTO KOPIyCa
(134) Macaom.
IlokpPHTEL BCe BHYTPEHHHE NO-
BEPXHOCTY MNOLNHIIHHKOBOHR
paMu ( 228A) Mmaciowm.
JCTaHOBHTE KOMIZNEKT BaJa BO
BHYTPE HNOIZNMIHHKOBOH paMH
(228A). Iposepurs Bax mHa
CBOOOIHOE IPOKPYyUUBAHHE
(eMm. ¢ur. 94).
3aBEePHYTE 38XUMHHE 6GOJTH
(370C) B nmopmmnHWKOBHE
xopmyc (134A). 3BarTaEyTs
BPY4YHYW.
BBepHYTE KOHTDPOBHE 60XTH
(370 {:c KoHTprafixamm (423)
B INOENUIITHUKOBHI
(1344).

13.

14.

15.

16.

~
7

V4
N

17.
Kopmyc
3aTAHYTH BPYUYHYD.
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XLT-X, X17Cc IBOWHHME NOINHOIHHKAMU

3aMeTKa: YXOCTOBEDHTHCA B TOM, UTO
Pe3bOH npouumens., Hawma-
34Tk 3amHTHOE CPEXCTBO Ha
HapesKy Tpy6 M apMaTyDH.

YCTaQHOBHATH HAJHBHYD IPOGKY
(1134), cnyckuyo npobry (4084),
cmoTpoBoe crekxo (319), cmor-
O0ByD npo6ky (4083), wermpe
?4) OPOOKHE {408H) 1T NPHCOENH -
HEeHHA PacCHOHIeHHOR/rycToit cMazox
(193), pasrpysHHe mpobxm (1123),
npo6xz (408L, 408M) zxz Bxoma
4 BHXOJZA OXJISIUTENA Macia B
DONMANHEKOBY® pamy (228) (cm.
pur. 95). ,
YCTAHOBHTD BHENHHE NOZNUNHAKH
(1124) ma Bam (122) (cm. dur.
96).
3amMeTkas

1.

2.

CymecTBy®wT HECKONBKO
METONOB HACAIKHE NOXMHIHH-
KoB. On®u ¥z Haubolee
PEKOMEHIyEeMHX, 2TO HATrpeB
HHIYOUPOBAHHHEM HarpesaTe-
JeM, KOTOpPHH¥ B TO Xe BpeMs
Pa3MarsduMBaer NOIMUIHHKY.
OIIACHO!
Heo6xoxwMo oxeBaTh TemnO3amUTHEE
nepYarkh, KOrga HarpesaTeJ® B yHOT-
pebrermH. [opAuYde IOXMUIHAKK MOT'yT
IPAYUHUTD QH3UIECKOEe paHeHHe,

OCTOPOXHO ! .

JIBOfHHe NONNHNHUKH yCTAHOBICHH 34I K
3a1y. YZOCTOBEPUTHCA B NPABHIBHON
OPHEHTaNUY HONMANHAKOB.,
3. Haners xoHTpma#icy (382) ma Bax.

(122). fsnuex maft6u roxmen

CHTH BHYTDHU HIOHOYHOH KAHABKH.
HaBepuyTr koETprafixy (136) ma
BaX ?122). 3aTaEyTh rafixy xo
yunopa. 3ariyTes HOLXOLAMYMD
TamKy KOHTpma#6w (382) B mas
Ha ra#ixe.
3aTAHYTH KOHTPrafixy naxee,
ecn¥ HeobxOoJuMO, 4YT0O mas
coBnay ¢ yanko#t xouTpmaii6H.

4,
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‘; {10. Install clamp ring (253B) with bolts (236A). Tighten XLT_X’ X17 with Duplex Bearings

@ bolts in a criss-cross pattern. Check shatft for free - NOTE: Make sure that threads are clean and

t(x;:ginggé)ﬁefer to Table 9 for bolt torque values apply thread sealant to pipe threads and fittings.

/! ptallnew O-ring (496). 1. Install the oil fill plug (113A), oil drain plug (408A),
B2, Install outboard labyrinth oil seal (332A) into sight window (319), sight oiler plug (408.), 4 oil
bearing housing (134). It is an O-ring fit. Position mist connection plugs (408H), or grease fittings

2 labvrinth seal drain slots at the bottorn (193) and grease relief plugs (113), and oil cooler
* ghfj CTog&'gLsist;an (;?é 93‘; s inlet and outlet plugs (408L, 408M) in bearing
T frame (228) (Fig. 95).

f
i
?

&/ NOTE: Make sure the keyway edges are free of
& burrs. T DR

. NOTE: Cover the keyway lengthwise with a
pilece of electrical tape prior to installing the
abyrinth seal. This will protect the O-rings. .

2. Install outboard bearings (112A) on shaft (122)
Fig. 93 (Fig. 96).

éoat outside of bearing housing (134) with oil.

. Coat all internal surfaces of bearing frame (228A)
with oil.

{5. Install shaft assembly into frame (228A). Check
shaft for free tuming (Fig. 94).

(6. Install clamping bolts (370C) into bearing housing Wear Insulated gloves when using a bearing -
"'34A). Hand tighten. heater.: Bearings will get hot.and can cause -

. Install jacking bolts (370D) with locking nuts (423)
into housing (134A). Hand tighten. : A CAUTION

Duplex bearings are mounted back to back.
Make sure orientation of bearings are correct. .

3. Place lockwasher (382) on shaft (122). Place tang of
lockwasher in keyway of shaft.

4. Thread locknut (136) onto shaft (122). Tighten
locknut until snug. Bend any tang of lockwasher
(382) into a slot of locknut.

NOTE: Tighten'locknut if necessary to align the-
closest tab of lockwasher with slot on locknut. -

Fig. 94
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IIOKPHTL HADPYERHYKH IMOBEPXHOCTH
BHEmMHUX mormumuuxoB (1124) u
OTBEPCTHUE NOLMUIHHKOBOIO
xopuyca (134) Mmacxaowm.
YCcTaHOBUTE NOANAIHHKOBHE KOp-
myc (134) mHa xoMmiexT Baja
normEnHuKoB (cM. ¢ur. 97)
3amerxa: He mpuMenaTts upesmep-
Hyl CHIy IXnsg COODKHU
yacrei.,
YcranoBuTh npokaazky (360C),
KPHIKY NOXMMIHUKOBOTO KODIyca
(109A) u Goaru (371C). Cmor—
PEHO Tabiauny 9 IaA BEJUUYUH
MOMEHTa 3aTAXKHX 60aTOB. [Ipo-
BEPHUTH BaJ.Ha CBOOOJZHY®O IIpO-
KpyTKy (oM. dur. 98).
YcTaHOBUTE BHYTPeHHH# normmm-
nux (168A) ma Bax (122)
~ (em. gur. 99). ,
‘f:} 3amerka: llepeynak ¢BHBaeMHE — -
s OONNUITHEKHE HMEenT !
OLHY 3amuTHyD maii6y.
Bryrpennu#fi nmomxmuIHUK
IOJXeH OHTh yCTaHOBJIEH
c samuTHOH# maiiGoift Ha
CTOpPOHE HPOTHBOIOJOXHON
HMIICNIEDY .

6.

7.

8.
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3aMeTKa:
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3aMeTka: CymeCTBYOT HECKOXIBKO
MEeTONOB Hacalrk¥ IOINAIMN-
HUKOB. OxuE u3 Hauboaee
PEKOMEHIyeMHX, 9TO HaAr-
Pe€B HHIYOWPOBAHHHEM HATr -
peBareireM, KOTOPHHE B TO
%€ BpEeMa pas3MarHuuYuBaeT
MOIMUIIHUKHA ,
QIIACHO!

Heo6xogrM0O OIEBaTh TENIO3AMUTHHE
nepYaTKy KOrjia HarpeBaTeJb B
ynorpeblieHu¥®. lopAure HNOXMUIHUKK
MOTYT IPHYHHUTEL (H3UUECKOE pPaHeHUe,

3aMerka: [[oKpHTL BHYTPEHHUE HO-
BEPXHOCTH NONUHOHUKOB
cMas3koit ymorpebisemoit
BO BpeMsa: paboTH.,

9. JYCTaHOBHTHL HOBOE KDPYTJIO€ KOJIBHO

(496) (cM. dpur. 100.)
YcTaHOBHUTH BHEmHee JaGWPUHTHOE
yurorHenwe (332A) BO BHYTDH
KPHNKY HOINMEIHKKOBOTO KOPITyCa
(1094). 9To mocagka KPYTIOro
KONbOa. PacHoloxUTh CIyCKHEHE
3a30pH JNAOEPHHTHHX KOJEN BHHUS3
(6 wacos).

3aMeTka: YIZOCTOBEDHTHCE B TOM, UTO
I'PaHY HNHOHOYHO¥ KaHaBRH
He VMMENT 3ayCeHHI.
[IoKPHTH MIOHOUHY® KAHABKY
BO BCK IJIHHY BJIEKTPOH30-
nADHOHHOR JeHTOM xis npe-~
LOXPaHeHUA KPYTIAHX KOJell
OT NOPE30B.

[IokpHTF HaPYXHYH NOBEPXHOCTH
HONMUITHAKOBOTO Kopmyca (134)
MacCJOM,

10.

11,



122

112A

v

Fig. 96

5. Coat outside of outboard bearing (112A) and bore of
bearing housing (134) with oil.

6. Install bearing housing (134) onto shaft/bearing
assembly (Fig. 97).

. .NOTE: Do ot force assembly togeth

7. Install gasket (360C), end cover (109A), and bolts
(371C). Refer to Table 9 for bolt torque values.
Check shatt for free tuming (Fig. 98).

Fig. 98

8. Install inboard bearing (168A) on shaft (122) (Fig. 99).

a sing

NoTEnegreaseablebearlnghas 1€
installed wit

shield. The inboard bearing is |
.. shield away from Impeller. ;..
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. NOTE:.There are several methods used to
stall bearings, The recommended methodis
‘to use an induction heater that heats as well as (

demagnetizes the bearings. ...

ear Insulated gloves when using ‘rg S
use-- -

Fig. 99

9. Install new O-ring (496) (Fig. 100).

Install outboard labyrinth oil seal (332A) into end
cover (109A). It is an O-ring fit. Position the
labyrinth seal drain slots at the bottom 6 o'clock

position.

109A




12.

13.

14.

15.

16.

I[JOKPHTE BCE BHYTpPEHHHE NO-
BEPXHOCTH IOJNNANHUKOBOMH

pamu ( 228A) MmacioM.
YcTaHOBHATL KOMIOJIEKT BaJjga BO .
BHYTPh NOAWMMOHUKOBOH pamu
(228A). IlpoBepuTh BaJX Ha
cBoGoIHY TPOKPYTKY (cM.
pur. 101).

3aBepHYTH 3axUMHHE OOJTH
(370C) B MOZMHNHWKOBH? KOD-
ayc (134). 3argHyTh BPYUHYL.
BBepHYTH KOHTPOBHE OOITH
(370 g ¢ xouTprafikamu (423)
B NONNANHWKOBHE kopmyc (134).
3aTdAHYTE BPYYHYDO.

YCcTaHOBHTH MOHTaXHHE OOJTH
(370F). CxpenuTh NONUANHMA-
KoBy®w omopy (241) c pamo#
(228A). 3argHyTh GOITH
BPYUHYW .

MO ey

YeraHoBHETE COODPaHHYy® C UYacC-
TAMA PAMY B TOPDH3OHTAIBHOM
IOJIOXEHUH .

[IpoBepUTH MEPTBHE XOI Bajia.
[lpoxBuHyTE BajJ BHEepen H
Ha3aF BPYUHy®W, Habxninafd
IBUXEHUA HUHIUKaTOpa. EciaH
o6mu# oTcueT MHpeBHmMaET
BEJNHUYWHH IaHHHe B Tabjume
10, crpamuma 51, TO pasos’
6paTh ¥ OIPEXeNHUTh NPHYUHY
(cM. ¢ur. 102).
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3.

5.

3amerxa:
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[IpoBepuTh Omenue (Buber) sana/
BTYyAKM. HejxeTs pyxarB (BTYIAKY
(1268), ecau ymorpebieH, H
HaBEePHYTh HUMIENIEDP, 3aTAHYTH
Bpy4YHyo. JloBepHYyTh Banl Ha
360°. Ecxau 66mu#t orcuer HH-
nuxaTopa npeBHcuTr .002 nwiwma,
pa306paTh X ONPEeXeJHTh NPUUHHY.
CHATH UMHexnep X pykaB (BTYIKY)
(eMm. ¢ur. 103). -
[lpoBepuTs Guenue (BuGer) ropma
pamu. [IoBepHYTHL BAJ TAKHM
o6pa3oM, UTO HOXKa HHIHKATOpa
IBUXETCA HO TOpPHYy pame. Eecxu
o6mE#f oTcueT HHIWUKATOpPA Hpe-
BHCHT .001 zoitma ( .025mMm),
pa3o6paTh B ONPENEIUTH HNPUUHHY
(eM. dur. 104). _
VYCcTaHOBHTE HNEHBKOBYK HPOKJIALKY
(360D) ma Topen pamu ( 228)
(cM. dur. 105).
[Ipokyaxzka pacuyUTaHa TOJb-
KO B OJHOM HANPABIECHHH
CTaHOBKU., [INMUIBKH
2469B) MOI'yT OHTbH BCTAB~-
JeHH B HX rEesga, 4To00
yIepEaTh OPOKJIAZKY B
HYXHOM IOJOXEHHH (CM.
¢ur. 105).



12. Coat all intemnal surfaces of bearing frame (228A)
" with oil.

13. Install shaft assembly into frame (228A). Check
shaft for free turning (Fig. 101).

i, «';}all clamping bolts (370C) into bearing housing
(134). Hand tighten.

15. Install jacking bolts (370D) with locking nuts (423)
into housing (134). Hand tighten.

16. Attach bearing frame foot (241) with bolts (370F).
Hand tighten.

ALLN

1. Support frame assembly in horizontal position.

fODELS

2. Check shaft end play. Move shaft forward then
backward by hand, noting indicator movement. If
total indicator reading is greater than Table 10,
page 51, values, disassemble and determine
cause {Fig. 102).

110

3. Check shaft/sleeve runout. Put on shatft sleeve (126)
if used, and thread on impeller, hand tight. Rotate
shaft 360 degrees. If total indicator reading is
greater then .002 in., disassemble and determine
cause. Remove impelier and shaft sleeve
(Fig. 103).

4. Check frame face run out. Rotate shaft so indicatot
rides along the fit for 360 degrees. If total indicator
reading is greater than 0.001 in. (.025 mm)
disassemble and determine cause (Fig. 104).

OTE: The gasket Is designed to ﬂtonew?/
-only.. The dowel pins (4698) may be started In
« ‘their holes to hold the gasket In place. = .- -~




W,

6. YcTaHoBHTH nepxaTrenk paMu (108) Ha KoMmaekT paMH. Hajagurs
GOJTH ¥ MIUIBKH, YTOO COBIAJH C COOTBETCTBYWHUMU OTBEPCTHAMHE
(eM. ¢ur. 105).

7. YcrasoBuTh munuabku (469B) u Goxrta (370B). 3BaTaHYTH GOATH IO
BeJHYHH JaHHHX B Tabiunme 9, Ha cTpaHunme 51, B KpecT-HaKpecT
MOPAIKE .

8. IIpoBepuT®s mocajgKy xepxarens. I[loBepHyThs Balx Ha 360°. Ecim
o6mu#t oTrcueT HHIWKATOPOB IpeBHCUT .,005 modimos (.13mMM), ompe-
TEeJHTh OPHYHHY, ¥ YyCTPAHHUTL HEHUCIPABHOCTHL, HpEXIe IairbHelimef
c6opke (cm, gur. 106).

9. VYcrTaHOBHTH BHyTDPeHHee JAGHPUHTHOE YOJIOTHEHHE BO BHYTDPb Iep-
XaTens (108)/§omeanxosoﬁ pamu ( 228). OTa nmocamka Kax mis
KPYFIOTO KOIBOE. PACHOJNOXHATL CHYCKHHE 3&30DH Ja6HPHHTHHX
roxen BHH3 (6 wacos) (cMm. ¢ur. 107A, 107B).

HacocH ¢ MEeXaHHUECKHUM VIJIOTHSHUEeM

1. VYcTaHOBUTH KPHEKY KaMmMepw ymioTHeHua (184) c¢ radixamm (370H).
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6.

Install frame adapter (108), onto frame assembly.
Align bolt holes and dowel locations with those on
frame (Fig. 105).

Install dowel pins (469B), and bolts (370B). Tighten
bolts to Table 9, page 51, torque specifications, in
a criss-cross pattem.

Check adapter fits. Rotate shaft through 360
degrees. If total indicator reading is greater than
.005 in. (.13 mm), determine the cause and
correct before proceeding (Fig. 106).
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9. Install inboard labyrinth oil seal (333A) into adapter
(108) / bearing frame (228). It is an O-ring fit.
Position the labyrinth seal drain slots at the
bottom (6 o'clock) position. (Fig. 107A, 107B)

MTX/ALTX
XLT-X, X17

Fig. 107A

Fig. 107B

Pumps With Mechanical Seals: ‘
1. Install seal chamber cover (184) with nuts (370H).




2. IlpoBepursr 6uenme (BH6Ger) xame-
PH YyOJIOTHeHHA. I[IOBepHYT:r HH~
Imkarop Ha 360°., Ecaum obmuft
OTCUET HHIAKATODPE HIDPEBHCHT
.005 nwiima (.13mMM), ompexme-
JATH HNPAUMHY M JCTPAHHTH He-
HCOPaBHOCTE, HpexIeraxbHelf-
me#t cGopxm (cM. ¢ur. 109).

8. VYcraHoBHETHL pykas (BTyaky) Ha
Baml, €CJXH B YyHOTDPeOJEHHH
(eMm. our. 110).

3aMeTka: YIZOCTOBEDUTHCA B TOM,
4TO DPyKaB HacaxeH XO
nperea.

OIACHO!

OzeTs cmemuaybHHEe paboyHe HEepPUYaTKH
Ins o6pameHus c ummexxepoMm (101().
OcTpHe rpaH® KoJeca MOrYyT OPHYH-
HUTHh PU3UUECKOE IOPaAHEHHE.

. STX, MTX,LTX~ yCcTaHOBHTE
uMnennep (101) ¢ KpPyrasM KOab-
mom (4124).

S~
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4a.

5.
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XLT=X ®u X17 ‘= JCTAHOBHTH
umneanep (101) ¢ xpyrasm
koabooM (4124). Haxers HO-
2By TEPMOINIACTHKOBY® maitly
(428 ) Ha npobky (458 ) u
BKPYTHTh B HOCOBY® YaCTh
umnexanepa (cm. ¢pur. 110A).
Hazers I'yyam Xawd H BIORHTH
IOOHKY MYyPTH Ha BaJ. Korza
uMneanep (101) moxzoitzer
BIJIOTHYH® X DPykasy (Bryiaxe)
(126), DPHNOXEATH DPYKOATKY
KJDYa OT BepcTaxa (IpoTHB
4acoBO# CTpeNKH, ecyu HabJo-
LaTh UMIENNEePHHE KomHen Baia)
3aTeM PEe3KO OmycTHTH (mo
JacoBO# CTpejKe, ecia¥ Habapn-
IaTh WMIeJJepHHE xoHem Baxa).
Heckoxbpko pesxmx ynxapoB sa-
raHyT mmmexaxep (101), xax
ooJaraeTcd. '
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2. Check seal chamber cover run-out. Rotate indicator ~ 4a. XLT-X & X17 - Install impeller (101) with O-ring
through 360 degrees. If total indicator reading is (412A). Install new teflon washer (428D) on plug
greater than 0.005 in. (.13 mm), determine cause (458Y) and install in nose of impeller.
and correct before proceeding (Fig. 109).

Fig. 110A

5. Put shaft wrench and coupling key on shaft. When
impeller (101) makes firm contact with sleeve
(126), raise shaft wrench (counterclockwise,
viewed from impeller end of shaft) off bench and
slam it down (clockwise, viewed from impeller
end of shatft). A few sharp raps will tighten
impeller (101) properly (Fig. 111).

PR

| £77BTX, MTX, LTX - Install impeller (101) with O-ring

101

Fig. 110




Ocnaburs 3axuMHHe GoxTH ( 370C), u KomTposHe 6oxrtm (370D).

U3MepHTh 3230p Mexny uMmnexnepom (101) ¥ xpHmko# KaMepu
ynroTHenus/caabHuKOBOR Kopo6kE (184) ¢ momombm myna. Korgpa
3a30p mocTHUrHeT BeawuuHy .030 no#ma, 3aTAHYTH 3aXEMHHE G6OJTH
(370?), KOHTpOoBHe GoxTH (370D) m xomrprafixm (423) (cm. dur.
112).

3amerka: Taxum o6pasoM noaydaercd NPHAGIA3ATENbLHHE 3a30p 015 nwima

~—

( .38MM) MEeXIy HMIeJJePOM H KOXYXOM Hacoca. OxoHuarTeabHas
NOAI'OHKA NOJXEHA OHTH CIejaHa IIOCJHe YyCTaHOBKH KOMIIEKTa B

KOXYX.
[lpoBepuTr BHOEr uMIejrepa. I[IpOBEPHTEL DACCTOSHHE MEXXY BEPIH-
HaMH kKaxzo# momaTku. FEcau o6mu#t OoTCUET EHHIUKATODA NPEBHCHT

.005 rxw#ima (.13MM), OomperenuTs NPUYUHY, JCTPAHHTH HEMCIHPABHOCTH,

npexge nanbHefme# cGopxm. (em. fur. 113).

BacwHKTh BTYaKY (pyxaB (126) maum Bax (122), ecam HeT BTYIKH.
CresaTer NOMETKY Ha NOBEPXHOCTH NPOKJIAIKM NJA KDPHIKH KaMepH
yonornenus/cansErkoBoft kKopo6km (184). BSTa momeTxa 6ymeT.
6asoff pag yCTAHOBKM MEXaHHUYEeCKOro ymiaoTHewus (eM. ¢ur. 114).

Cuares uMnexnsep (101) m BTyaxy (pyxas) (128), ecam MexaHHUecCKoOe
YOIOTHEeHHe 6ymeT yHOTPebaeHO.
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6. Loosen clamp bolts (370C), and jacking bolts
(370D). Measure gap between impeller (101) and
seal chamber/stuffing box cover (184) with a
feeler gauge. When 0.030 in. clearance is
reached, tighten clamp bolts (370C), jacking bolts
(370D), and locking nuts (423) (Fig. 112)

NOTE: This approximates the impeller position
‘when set at 0.015 in. (38 mm) from casing.
Final impeller adjustment must be made after
installation into casing.

Fig. 112

7. Check impeller (101) runout. Check vane tip to vane

tip. If total indicator reading is greater than
0.005 in. (.13 mm), determine cause and correct
before proceeding (Fig. 113).

.030

101
Fig. 113
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8. Blue the shaft sleeve (126) or shaft (122) if no
sleeve is used. Scribe a mark at gland gasket
face of seal chamber/stuffing box cover (184).
This will be the datum for installation of
mechanical seal (Fig. 114).

if used.

Fig. 115
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10. CHATHL KDHEOKY KaMepH ynioTHeuua (184).

11. JYcrTaHOBUTH HENOABHXHOE CENJIO B CAXBHUKOBYH KODPOOKY,
clenys HMHCTDPYKIUAM dabpuxaropa.

12. IIpOEBHHYTH CANBbHHK C HEIOIBHXHHM CEIJOM BIOJADL BaJa
ZO TOPpHA JIepXaATeJNd.

13. YcTaHOBHTL MEeXaHHUECKOE YIOAOTHeHHe Ha Bax (122) uinm
Ha BTyIKy (pyxes) (126), cOrzacHo MHCTDYKIHAM (abpUKaTopa.

3amerka: CHoemuanbHHE cocTaB DPOTUB HABOJNAKWBAHUA METAJJIa

MOXeT OHTDL NPHMEHEH Ha BHYTPEHHe# HOBEepPXHOCGTH
BTYyJIKH, T.O. OONErdyuT pas3boOpPKy B OyLYymEM.

14. YCTaHOBHTH KPHIKY KaMepH ynioTHexus (184) m rafixu §§70Pﬁ.
OIMACHO !

Oners crnenvanbrHHEe pabouyHe NEePYATKH JId o6pameHUs ¢ mMmmexaepom (101).
OcTpHe rpapd xojeca MOTYT IDUUYHHHTL (U3NUECKOE paHEHHUE.

15. VYcramoBuTh mMmenxzep (101) ¢ HOBHM KPyTrauM KoawmoMm (4124).
Hagers I'yynz a9 ¥ BIOXHTDL NNOHKY MypTH. HKorza umMmmexanep
(101) mogofimeT BONOTHYH K DYKaBYy {126), HPANONHATE PYKOATKY
KapYa OT Bepcraka (IOpPOTHB uacoBo# CTPENKH, €CIH HAGIOIATDH
UMIIeNJIEDPHHE KOHen Baja), 34TeM PesKo ONYCTHTL (o wacoBok
CTpesKe, €ClIH HabioraTh EMIenJepHHH KoHen Baya). HeCKONBKO
PE3KHUX yIapOB 3aTAHYT UMIENNep flOi), Kak moxaraeTca (cM.
gur. 119).

16. YcramoBuTh caxpHEK (107) c rafixamm (355).
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10. Remove seal chamber cover (184). T
Wear a heavy set of work gloves when
handling impeller (101) as sharp edges may
cause physical injury.

&

15. Install impeller (101) with new O-ring (412A). Put
shaft wrench and coupling key on shaft. When
impeller (101) makes firm contact with sleeve
(126), raise shaft wrench (counterclockwise when
viewed from impeller end of shaft) off bench and
slam it down (clockwise when viewed from
impeller end of shaft). A few sharp raps will
tighten impeller (101) properly.

Fig. 116

11. Install stationary seat into gland (107) per seal
manufacturer's instructions.

12. Slide gland (107) with stationary seat over shaft,
up to adapter face.

L ‘:g Install mechanical seal on shaft (122) or shaft
o - sleeve (126) per seal manufacturer’s instructions.
‘ Install shaft sleeve (126) if used (with seal).

NOTE: Anti-galling compound can be applied to
 the sleeve bore to aid in disassembly. .~ . L

0 Fig. 119

16. Install gland (107) with nuts (355).

107

355

Fig. 120
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HacocCcH ¢ HaOHMBOYHHM VIJOTHEHHEM

1. YcTaHoBUTH KDHOKY calbHmKoBo#t xopo6rm (124) c rafixamm (370 ).

2. IllposepuTrsr KRPHmMKY Ha BHOer. IloBepHYTH HHIXKATOD HAa 3600,
O6mm#t oTcueT mEIMKATopa 6oiee ueM ,005 xwofima (.13mMM), ozHauvaer
npob6aemy (cMm. ¢ur. 122,

3. YcTaHOBHTH pykaB Baja (126) (cm. ¢mr. 123)

3amerka: CrHenmaNbHH{ COCTaB IPOTHB HABOJAKHBAHHUE METAJJ2 MOXET
6HTH NPUMEHEHO Ha BHYTPEHHEH HOBEDPXHOCTH DPYyKa&Ba B T.O.
o6xeruyur paboTy B O6yInymeM.
3aMeTKa: JYIOCTOBEPHETHCA B TOM, UTO DPYKaB HaCaxXeH X0 Operela.
OHACHO!

OzeTr cnenwanbHHe pafoyue HEepUATKH IJNg OOPamEeHUsE C
umneasepom (101). OcTpHe rpaHE KOJeca MOTYT IIPH-
YHHETE PUIUUECKOE DPaAHEHHE.

4. VYcranoBurs mMueasep (101) c xpyrimm xoxbmom (412A), Hagers
T'yynz KapY ¥ BJIOXUTH NMIOOHKY MyPTH Ha Bal. Korga mMmmexnep
(101) noxoiizeT BHIOTHYH K pypaBy (126), HDPENOZHATEL DYKOATKY
KJIDYS OT BepcTakxa (IPOTHE YacoBOR CTDENKH, €cJH HabInIarTsh
HMeJIepHHE KOHEeN Baja. 3aTeM pPe3Ko onycTHTH (Ho wacoBo#
cTpesNKe, ecJH HabmozaTh Hunenne?HHﬁ KOHern Baja). HecKoABKO

€3KHX yIap0OB 3aTAHYT HMOEJIJEep

101), xax moxaraercs.

CM. ¢ur. 124)

5. Ocyabursr 3axumEHe GoxTH (370C), M KoHTposHe GoxTH (3700).
UsMepruTs 3a30p Mexzny mmnejiepom (101) ® xpumxol canpEWkKoBOR
xopob6xm (184) c momombm myma. Korza 3a30p IOCTHTHET BeJH-
unny 030 moiima (.76mM), zaraHyTs saxumHme 6Goxru (370C),
KOHTpPOoBHE GoxTu (370D) m xourprafixm (423) (em. dur. 125).

- 3ameTxa:

TaxuM o6pas3oM HoJgyuaeTcs NPEOIUBATESALHHH 3a30D
.015 rmpiima ( .38MM) MEXIy HMIEIIEPOM ¥ KOXyXOM
Hacoca. OxoHuaTeIbHAd HOLTOHKA JLOXKHA OHTH
cIeNaHa IOcJe YCTAHOBKHM KOMIJIERTA B KOXKYX.
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Pumps With Packing:
1. Install stuffing box cover (184) with nuts (370H).

120

Fig. 121

Fig. 123

2. Check stuffing box cover run-out. Rotate indicator
through 360 degrees. Total indicator reading greater
than 0.005 in. (.13 mm) indicates a problem (Fig. 122).

Fig. 122

101

(D Fig. 124

3. Install shaft sleeve {126) (Fig. 123).

' NOTE: Anti-galling compound, can be applied
. to the sleeve bore to ald in disassembly..... .

Wr a heavy set of ,
. handling impeller (101) as sharp edges m
ceauselnfury. o oo

4. Install impeller (101) with O-ring (412A). Put shaft
wrench and coupling key on shaft. When impeller
(101) makes firm contact with sleeve (126), raise
shaft wrench (counterclockwise when viewed
from impeller end of shaft) off bench and slam it
down (clockwise when viewed from impeller end
of shaft). A few sharp raps will tighten impeller
properly (Fig. 124).

66

Loosen clamp bolts (370C), and jacking bolts
(370D) (Fig. 124). Measure gap between impeller
(101) and sea! chamber/stuffing box cover (184)
with a feeler gauge. When 0.030 in. (.76 mm)
clearance is reached, tighten clamp bolits (370C),
jacking bolts (370D}, and locking nuts (423)

(Fig. 125).

OTE: This approximates the impeller position’:
at0.015 In. (38 mm) from casing. ..

Fig. 125
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IIlpoBepurt BHGer uMmennepa. IIpOBepUTH PACCTOSHUE MEXIY
BepmrHaMu kaxjgo# momarku. Ecam obmu#t orcuer mHIuMKaTOpAa
npeBHCHT .005 gmoima ( .13mMM), 5T0 oszHauaeT npobremy (aM.
dur. 126).

3ay0%UTh HAGWBKY H YyCTAHOBHUTHL HAXWMHYD OYKCY, COOTBETCTBEH-
HO JNAHHHM B CEKOHHM 4 - SKCIOAyATANUA.

HacocH ¢ JHHAMUYECKUM VINJIOTHEHHEM

1.

9.

[lonoxuTs omopHu#t muck (444) poBHO# cTopoHOH Ha BepcTax
(eM. ¢ur. 127).

BnoxuTs Koyeco pemexnsnepa ( 262) B omopuu#t gmuck (444),
PYKOBOM BBEDX.

[lonoxuTr TEPMONNACTHKOBYW HPOKIAnKy ( 264) Ha omOpHHH IHUCK
(444), ormepcrme IPyT OPOTHB Ipyra.

TlonoxuTs KPHmMKY KaMepH ymnoTHeHus (184) mosepx OPOKIATKHE ,
Ha OmOpHH# guck (444). OrBepcTHe GOATOB IPYT OPOTUB INPYTA.

YeraHOBUTE ueTHPe (4) BHHTA C IHE3IOM IJA TOPIEBOTO KINUa
ronoBkoit. IIPpOYHO 3aTAHYTH.

YcTaHOBHTE COGDaHHOE YIJIOTHEHME B KPHNKY KamMepa YHIOTHEHHA.

YeranoBurs npokyagky (360Q) m maxmMuyn 6yxcy (107) ma KpHEKY
canbHuKa. HaBepuyTsr rafixu ( 355).

YCTaHOBHTL KOMIJNEKT YOJIOTHeHHMA. HaBepuyTs rafixu ( 376H)
(cm. gur. 128) '

3aMeTka: CnemmaJabHHE cocTaB IPOTHE Ha&BOJAKHBAHUAMETAJNJIA

MOXeT OHTBH HPHMEHEeH Ha BHYTpPeHHefl mosepxHocTH
pPykaBa, ¥ T.O0. 00JderuyuT pasbopky B 6yIymem.

[IpoBepHTH KPHNKY KaMepH YNJIOTHEHHA Ha BHOer, IIOBEepHYTH
BHEREaTOD Ba. 3600, O06muit orcuer Gomee uem .005 goiiMa ozHauaerT
opoBaeMmy (cm. ¢pur. 129).
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6. Check impeller runout. Check vane tip to vane tip. 8. Install dynamic seal assembly. Install nuts (370H)
Total indicator reading greater than 0.005 in. (Fig. 128).

(.13 mm) indicates a problem (Fig. 126). o e .
" NOTE: Anti-galling compound, can be applied
1o the sleeve bore to ald In disassembly. . "

Fig. 126

7. Install packing and gland according to Section 4,
» Operation.

’/\(_‘}
\
\

' Fig. 128
Pumps With Dynamic Seals:
" 1. Place backplate (444) fiat side down on the bench 9. Check stuffing box cover run-out. Rotate indicator
v (Fig. 127). through all 360 degrees. Total indicator reading
g greater than 0.005 in. indicates a problem

2. Place repeller (262) in backplate (444), sleeve side (Fig. 129).
up.

Place tefion gasket (264) on backplate (444), lining
up holes.

Place stuffing box cover (184) on backplate (444),
lining up holes.

i

o

5. Install four (4) socket head cap screws (265), tighten
securely.

»} 6. Install new sealing element into gland.

1 7. Install gasket (360Q) and gland (107) on stuffing
-, box cover (184). Install nuts (355).

A
i

% : ' Fig. 129

Fig. 127
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IJIl BCEX MOIEJEA STX, MTX, LTX, XLT=X, X17

YcTaHOBRE OOPATHO BHIBMRHOTO BHYTPEHHErO XKOMILIEKTA.
OCTOPOHXHO !

Bec xomnnexra Moxer OHTR Goabme 50 mayHmos. He ONOIHUMATEL U
He neperBHraTh 06e3 CHOIPYUHUKA.

1.

Ze

3e
4.

3aYHCTHTH KOXYyX HaCcOCa H YCTAHOBHTH npoxnaxxy'(351) Ha MecTo
B KDHEKY KaMeDH YHIOTHEHHS/CAlbHUKA.

Ocnaburs zamumuHe GoxTH (370C) ¥ xouTpoBHe GoaTH (3700) ma
NOZNHMIHEKOBOM Kopmyce (cm. dur. 130).

YCTaHOBHTE BHYTDEHHEHR KOMILIEKT B KOXyX (cM. ¢ur. (131).

YcrarnoBuThs GoaTH Koxyxa (370), sarsHyTh BpyuEy®. BoarH
KOXyXa MOTYT OHTBH IOKPHTH COCTS&BOM IPOTHB HABOJIAKUBAHESE
MeTajaa paA OOJEerdYeHHA DPa360pKH B 6yrymeM. 3aTaHyTh GOJXTH
KOXyXa COTJIACHO IAHHHM XIS MOMEHTa 3aTEKKH GOJNTOB B
rabaume 9 (crp. 51). YCTEHOBHTL KOHTDOBHE GOJNTH KOKYXa
(418), zaragyrs no ymopa (cm. gur. 132).

OCTOPOXHO!
He mepesaTATuBaTh KOHTPOBHE OOJTH KOXYXS.

42,

7
8.

3aMeHUTh TOHKHE IONKJIANKH MEeXIy Onopo#l ¥ MOHTAXHOH IAXTOH .
YTOOH OHTL yBEPEHHHM B NPABHIBHOCTH BHOPSHHHX MOZKJIS T OK,
nuepOTaTHES HHIUKATOP ZONXeH OHTHL YCTAHOBIEH IS H3MEPEHHUE
BEJNUYHHH MeXny BepmuHO! ONODH ¥ MOHTaxHO® nawToii. DHTa
BEJHYKHE HE JOJIXHA H3MEHATHCS IOCHE BATAKKE MOHTAXHEX OONTOB.

IpoBepurs obmuf#t GoxoBofi Xon HMIDenzepa B KOXyXe. I[IpM HOBHX
YaCTAX JNONYCTHMHE NIpPeXesH MOTryT 6HTh oT .030 gwofima ( .76MM)
Ko .065 goima (1.65MmM). Ecaum st OIpeneJyH IPEeBHMEHH, IPH-
YHHOE MOoXeT OHTPH HENPaBHIBHAA CHOPKA HIH yJCTaHOBKA, HJH
Ype3MepHOe HampaXeHHe OT TpybonpoBozHo#t cucTemu. ODpEeReauThH
LPyTHe NPHUAHH H YCTPSHHTL HEHCIPABHOCTH.

OrperyauposaTh 3a830DH HMIENJePa COTJIACHO METOIaM ONACAHHHEM
B cexnud 5. '[INaHOBONPOLYUPEIUTEIbHHE PEMOHT.'

3aMEHUTh BCIOMOTATEJNbHHE JWHUE B IaHHHN DEPHOX.
Hanmonxumres Hacoc npaBuiabHO#t cmasko#i. CM. cexmmp 5.
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ALL MODELS STX, MTX, LTX, XLT-X, X17

all Back Pull-Out Assembly 4. Install casing bolts (370), finger tight. Casing bolts
o A ;s w1 s y A TR A S A 2

(370) may be coated with anti-galling compound
to aid disassembly. Tighten the casing bolts per
Table 9 torque values, page 51. Install casing

SRR

. Back pull-out assembly elghs more than 50

Ibs.' Do not handle unassisted as physical jack screws (418), snug tight (Fig. 132).
injury may occur.
Inluty mey A CAUTION

1. Clean casing fit and install casing gasket (351) in Do not overtighten casing jack screws (418).

place on seal chamber/stuffing box cover. 4a. Replace shims under frame foot and tighten frame
foot to bedplate. To insure that the proper shim is
used, a dial indicator should be mounted to
measure distance between top of frame and
bedplate. This distance should not change as
frame foot bolting is tightened.

2. Loosen clamping bolts (370C) and jacking bolts
(370D) on bearing housing (Fig. 130).

O

5. Check total travel of impeller in casing. With new ‘
parts acceptable range is 0.030 in. (.76 mm). 1o
0.065 in. (1.65 mm). If outside this range
improper parts or installation, or 100 much pipe
strain is present. Determine cause and correct.

6. Adjustimpeller clearance according to procedure

351 outiined in Section 5, Preventive Maintenance.
7. Replace auxiliary piping at this time.
8. Fill pump with proper lubricant. Refer to Section 5,
Preventive Maintenance for requirements.
Fig. 131
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[ITPOBEPKA ITIOCJE CBOPHM

llocsie OKOHUAHUA BCEX BHMNEONHCAHHHX ne#cTBuit, NPOBEPUTH €CIH BO3 -
MOXHO IPOKPYTHTDL BAJ BDYUHy® 6e3 HampaxeHud. Ecau Bce Haltgeno
OPaBUIBHEM, OPUCTYIUTH K 3&MNYCKYy Hacoca.

HAXOEHEHHE 1 TOIPABKA HEWCIIPABHOCTEA YCTAHOBKM

[IpusHar - : [Ipuunrna

llpeBumenunit MepTBHit xox Baja  BRyTpPeHHUH zaz0p MNOAMMIHKMKA HOPEBHNEH.
[lepeMeHuTsr HNOEZWHNHHUK. Ilpyxunzoe
KOXBIO B MONUWHOHHKOBOH KaHaBke pac-
xag6ano., [lepeMeHUTE,

[IpeBHmeHHOE OUEHHE Baxa,/ Pyxas usnomeH. IlepeMenuTs.

pyxasa Bay morwyTr. IlepeMenurs.

[IpesHmeHHHY BHOEr BHCTyIZ Ban moruyr. IlepeMeHUTH.

NOZMANHUKOBOT'O KOpPIycCa BrucTyn mommHNHMKOBOTO KOpPIyca
nepexomeH. IllepeMeHUTH.

HpeBumernuui#t BHOEr TepxaTensa 3apxraBieH. IlepeMeHuTH.

pamH [poknarxa nepxaTens HeOpaBHUIBHO
ycTaHOBIeHa. [lepeMenuTs.

[IpeBumeHHE! BHOET KPHIKH . KpHmka KaMepH YOIOTHEeHHA/CANlbHUKS

KaMepH YIIOTHEHHA/CalbHUKE HENPABUABHO CHIUT B IepxaTese PaMH.

' Kopposus mam m3Hoc. IllepeMeHuTs.
[IpeBHmeHHOe 6HEHWE BEPMUH [lorHyTHe nOmaTku. I[lepeMeHHTH

JOIIaTOK HuUMIeJjJepa AMIEJNAEP.
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POST ASSEMBLY CHECKS

After completion of these operations check whether it
., - ‘=possible 10 rotate shatft easily by hand. If all is
) Jper, continue with pump start-up

Assembly Troubleshooting
Symptom Cause

Bearing intemal clearance too great. Replace bearings with comect type.

Excessive shaft end play. Snap ring loose in bearing housing groove. Reseat.
) . ’ Sleeve wom. Replace
” L.\aExc&esive shaft/sleeve runout. Shaft bent. Replace.
N Shatt bent. Replace.
Excessive bearing frame flange runout. Bearing frame fiange distorted.

Replace.

Corrosion. Replace.
Excessive frame adapter runout Adapter to frame gasket not seated property. Reseat. fn

Seal chamber/stuffing box cover not properly seated in frame adapter.

Excessive seal chamber/stuffing box cover runout. Corrosion or wear. Repiacs.

Excessive impeller vane tip runout. Bent vane(s). Replace impaller
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CICOK YACTEN ¥ MATEPMANN KOHCTPYKIMK (eu. crpasuay 72, 73, 74 w 75)
YacTs Koauvectao Be 0.1. ¢ Bee Bce Bce Bee Bce Bce Bece Bce Bce
Ha wecoc Hawnmenopanne Pt “ikseiiep 31655 CDAMC | Cnnae 20 | 31755 Monon [Hukxens |Hast C Hast B8 |Turauust
00 1 Hoxyx 1012 1012 1203 1216 1204 1209 1119 1601 1215 1217 1220
01 i Vunexnep {paGodee xoneco) 1013 1203 1203 1216 1204 1209 1119 1601 125 1217 1220
05 1 CMa304YHOe KOXBOO TEDPMOINBCTAKA
06 1 ear Konrna HaluBiy : dea ac6ecTOBAR ONNeTKA
7 1 Kamepa yniotHenuns/ConpuRK 1203 T 1203 T 1203 1204 [ 1204 " 1209 T 1319 11601 [ 1215 Ta217 T 1220
108 1 llepxaTenn pamu 1013
109¢C by Kpumxe BHemHero NOAMKMHM - 1011
HEK . a
112 1 BHemHHHA NOAWMHOAKK Inyxapuit ¢ YraoeuM xoHTaKTOM (napa gmofwux xas LTX)
113 2 MpoGka -~ pasrpyaka rycrofl ]
CcMAa3RA 210
3A [Ipo6ka - HanHBkA wacsa 210
22 Bay A 229 2229 2229 2230 2 2229 2229 229 229 229
12z Ban ¢ pyKaBoM | BTyiKoh) 2238 238 2238 2238 2238 257 2229 2229 2229 229 229
] YKAB | BTYAKE) Bazna 2229 229 2229 2E30 2230 2232 2150 2155 248 247 596
3 OPIMYC DOXNHOHEKE 1001
3 ToXmANHAKOBEA KOHTprafka - cTaab
168 BayTpeRuu# mozmEmHEK OXRODAIHKMH 28 PHKOBLH
184 KDWOKS kaMeDH YIJOTHEHHA 1012 1012 1203 1216 1 1204 [ 1208 " T 319 T 1601 [ 125 1217 [ 1220
193 2 HAopexds IAA HAUHETABAA
TEROTA : CTAnD
228 1 Kopoye paust ( nonmupoEHKOBOH ) 5TX-101X BCe ocTaxbHue 1001
236A 10 BHTH 32XHMHOTO KOJbOA 2210
241 L Onoprad_pama 10031
248A L MacnoorGpacHBATEND 2210
Q Kopobxa - Mexannueckoe
JOXOTHEHRE DARIUYANE MATEDHA NN
2938 1 JexnuMECEe KOXBOO 1
313 1 CMOTPOBOE CTERAO CTexKo/CTans .
1 Eg:g:ee naHpUHTHOE yONOT~ I'padRTOM HAGHTAR TePMOUABCTHKE
"Biron' "
3338 i BuyTpeRHee naCHDAHTHOE < BUTOH' KDYPANM KOXBHO
YOAOTHEHHE TARXE
351 4 1 lfpoxnagra Koxyxa (H pawvm) cHentath dyMara
353 3 2 DRHTH K8MEepH YNJAOTHEHHA 2229 2229 S .cTans 2150
N4 {caabnavRra] .
jggi 4 Talfiky _nna 353 2228 2228 2150
llpoBxa, cuyckRax nad Ko. a 2<l0 220 )
T HDOKJ!B;Ithiepxare}lb/noglmluzn- 2229 2230 2230 - 223_2 2150 2155 2248 2PAT 2156
HKKOBOH pamu
360Q 1 MIpORABAKA - RDMOXA CeibHUKA/
Call BHHEK PalanqHHe MaTepAain
361A 1 CTONODHOE KOABOO CT8Ab” - NETCpRaTH
_370 * BoxTH roxyxa 2210 2210 “poo8
370B 4 BonTH-nepxaTenb W _paMa 2210
370C * 3axumMHHe GOJTH [ BHHTH) 221 ()
3700 * - KonTpoBhe GONTH [ BHHTH) 2510
370F 2 MoHTaxHHe GONTH | BHHTH) 2210
370G 6 BonxTH - TODIOBAR KpHOKA/ 2210
- NoxmroHUKOBHA KOpPNYC
Y 2 apesnan mOHAbKE/RPHEKS CRAb- zéﬁ
HEKB TO JEepX8Tesab
382 1 KorrpmaHca - crans _
383 1 MexaHuvyeckoe YNIOTHEHHE PaldnvyHHe METepHasH
40847 1 {lpo6ka - CNYCKHAA AAA NOADAD] -
HHKOBOW pamu “2210
408H 4 lpo6ka - pasbpuarueanne macaal 2210
408 1 [Ipo6xa ~ ypoBeHb macaa 2210
408L 1 [lpoGxa - Bxox oxnajzuTens 2210
408M 1 po6ka - BEXOJ OXABIUTEAR 2210
408N 1 TpoSka - CMOTDPOBOE CTEKAO 2210
418 3 ONT - _KEPRATEAb/KOXYX 2228
423 3 QHTPratka - NmOJmHNHAKOBHH
KOPOAY.C__ 8210
4238 2 Tafixe - xpumka canbHuka/
JeDXATEND 2228
280 [w] Npoknaxxa (xnx 4587) TepMOIIACTHKA
458Y X Ilpofxa MMmenyepa. — 2229 2229 [ 22 2230 [ 2230 [ 8232 T 2150 [ 2155 | 2248 2247 T 22056
698 2 AN LKA _RBNDEBAARMAS | | CTanb
6 Kpyraoe xonsno - OOANANHK-
xoBHH_kopmyc 'Byna 3u'
11 Kpyraoe xoaumo - MMnesnep TEPMOMNACTHRR
21 i " BHemHHMR
AaGUDPHHT NoxnAXHOR Brron
1 Kpyriaoe xoxpmo - BHemruit
1aG6APYHT HEmoABHXHLA Buron
1 Kpyrnoe xoxboo - BHYTpeHHHA
NACRPHET NOXBHXHOR BHTOH
1 Kpyraoe XOXbHNO - BHYTPEHHHR .
NeGEPHHT HelOoXBHX Baron
529 1 KonTpmall6a onopa/ moamamnu-.
XKOBBA paMma cTanp
mTyX: aT)—(;nﬂiSTx r;;yxg - :;; g nnﬂugnoro g;; A - 2229 anAa mexarmdeckoro X-XLT-X K X17 ‘ogMa TONBKO
4 - qam ALT, X17 8 - g 8 " nTX . yNAOTHEeHUA O-XLT-X u X17 gas pemoHTa
12 - ana 10 xofvosax MTX,LTX 2237 Xnr eex ocTaxuAmx oaHa TOAbKO
16 - mna 13 L] mTX,LTX,XLT-X
24 - nna 15 " XLT=-X
12 - naa X17
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PARTS LIST WITH MATERIALS OF CONSTRUCTION
Qty per Al Dl w/ Al Al Al Al LA A A Al All
ftem | pump | Part Name D.l. | 316SS Impeller | 316SS | CD4MC {Alloy 20! 317SS | Monel | Nickel | HastC | Hast B [Titanium|

100 1 Casing 1012 1012 1203 | 1216 1204 | 1209 | 1119 | 1601 | 1215 1217 | 1220 |-

101 1 Impeller 1013 1203 1203 | 1216 | 1204 | 1209 [ 1119 | 1601 1 1215 1217 | 1220
105 1 Lantem Bing Teflon

106 | 1Sett S.B Packing Non- j

107 | 1 Gland—Packed Box 1203 l 1204 1209 1 1119 [ 1601 1 1215 [ 1217 | 1220
108 i Frame Adapter : 1013

090G | 1 Quthd Bearing End Cover 1001

112 1 0 i .Double row angular contact (duplex pair for LTX)

113 | 2 Plug—Grease Relief 2210

113A | 1 | Plug—QilFil - 221

120 | 1 | Shaft—lessSleeve A | 2229 [ 2230 | 2232 | 2229 | 2209 [ 2229 | 2229 T 2229

122 1 | Shaft—With Sleeve 2238 2232 | 2229 | 2229 | 2209 [ 2229 | 2229

126 1 Shaft Sleeve 2009 | 2230 2032 | 2150 [ 2155 1 2048 | 2247 | 2156

134 1 Bearing Housing 1001

136 1 Bearing Locknut Steel

168A | 1 Inboard Bearing

184 1 1012 1 1012 [ 1208 | 1216 | 1204 [ 1209 [ 1119 [1601 [ 1215 [ 1217 T 1220

193 2 Crease Fitting Steel

228 1 i 8 STX-1013 All Others-1001

236A | 10 | CapScr 2210

241 1 _Frame Foqt 1001

248A 1 Qil Thrower 2210

250 1 Glangd—Mech Seal Material Varies

2538 1 Brg Clamp Ring 2210

319 1 Sight Glass

3RA [ 1 Carbon F i -1

33BA 1 In Carbon Filled Teflon with Viton O-rings

351 1 Casing Gasket i

/3 | 4 Gland Stud 2229 2150

35 | 4 Gland Stud Nut 2228 2150

358A | 1 | Plug—Casing Drain 2210 [ 2009 [ 2030 [ o032 [ o150 12155 [ 2248 [ 2247 [ 2158

360D | 1 Gasket—Frame to Adapter Vellumoid

360Q | 1 Gasket—Glandto S, B, Cover Material Varies

361A | 1 | BetainingRing Steel

379 | * | Boli—AdaptertoCase 2210 I 2208

370B| 4 Bolt—Frame to Adapter 2210

370C | * | Clamp Bott—Brg Housing 2210

370D | * Jack Bolt—Frg Housing 2210

_370F 2 Boli—Frame Foot to Frame 2210

370G | 6 Bott—End Coverto Brg Housing 2210

370H| 2 Stud--S, B, Cover to Adapter 2228

382 1 Bearing Lockwasher. Steel

383 1 Mechanical Seal i i

408A | 1 Plug—0Qil Drain 2210

408H | 4 Plug —QilMist Connection 2210

408) | 1 Plug—0Qiler 2210

40801 1 Plug—0il Cooler Inlet 2210

|_408M 1 Plug—0il Cooler Quilet 2210

408N | 1 Plug—Sight Glass 2210

418 3 | Jack Bott—Adapter to Case 2008

423 3 Jam Nut—Brg Hsg Jack Bolt 2210

42381 2 Hex Nut—8.B.Cover fo Adagter 2208

4280 i OO | Gasket, Plug Teflon

458Y | X | impeller Plug 2229 ] 2230 | 2232 1 2150 | 2155 1 2248 | 2247 | 2156

a0R | 2 Dowel Pi Steel

496 1 Q-ring Bearing Housing Bupa N

496A 1 Q-ring —Impelier Tefion

497F 1 O-ring—0uthoard Laby Rotor Viton

497G |1 Q-ring—QOutboard Laby Stator Viton

497H 1 O-ring—inboard Laby Rotor Viton

4971 1 Q-ring—inboard Laby Stator Yiton

529 1 Lockwasher—Frame Foot o Steel

Frame :

*  3for STX,  Qty 4for6* STX 161or 13" MTX, LTX, XLT-X A 2229 for Mech Seals X XLT-X&X17 only Qty 1
MTX, LTX 8 for 8" STX 241or 15° XLT-X 2237 all other QO XLT-X & X17 for repairs only
41or XLT-X, X17 8 for 8" MTX 12for X17 Qty 1

12 for 10" MTX, LIX
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Pyyan
MaTepman HACOCOB 3CTM IVH Afico . miwc
KOX ASTM DTN IS0 JIS
Yyryu 1001 A48 Krnacec 20
KoBkuil uyryx 1012 A395 Kar. 60-40-18
KoBru#f uyryu 1013 AB36 " 60-42-10
Monsx 1119 Ad94 M M-35-1 _
Hepxaseomas 65121
cranp 316(CR=-NI) 1203 A744 CF-8M 1.4408 (SC514)
Cnias 20 1 204 A744 CN=TM 1.4500
HepxaBewmasa
crans 317(CR-NI) | 1209 A744 CG-8M 1.4448
Cnen. cmjas C 1215 Ad494 Cw-2M
CD4MCu 1216 A744 CD4MCU 9.4460
Cnen. Conras B 1217 A494 N-7M
Turauui 1220 B367 Katr. C-3
7 IKKeJb 1601 A494 ¢ Cz100
WOHB I 2150 B164 UNS NB84400
HARKEIDL 2155 B160 UNS N0O2200
Trragui 2156 B348 kaT, 2
yraeporucrada
cTaamp 2210 A108 " 1211
Hepxasenmas
CTaJap 2228 AP76 copr. 304
HepxaBevmasd
cTanb 2229 A276 " 316
Kapneursp 20 2230 B473 (N0O8020)
HepxraBewmHad
CTaJh 2232 A276 copt 317
4150 Cranp 2237 A322 xar. 4150
4140 Craxs 2238 A434 " 4140
Co. coxas B-2 2247 B335 (N10665)
Co. cmiaB C-276 2248 B574 (N10276) .
7N :
W, BoaTu, rafiku, mai#6H/mpobxru
I
Marepuax T'yynm HAacoCOB KOf “ASTM (3CTM)
Y¥rireporucTas cTalb 2210 A307 Kareropud B
HepxaBenmasa cTalab 2228 F593 GR1
Hepxapewmasa eralb 2229 F593 GR2
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MATERIAL CROSS REFERENCE CHART
Goulkds Pumps
Material Material Code ASTM DIN IS0 Jis
Castlron 1001 A48 CLASS 20
. uctile Iron 1012 A395 Gre0-40-18
- SDuctite lron 1013 A536 Gr60-42-10

Monel 1119 A494 GrM-35-1

31658 1203 A744 CF-8M 1.4408 G5121 (SC514)

Alloy 20 1204 A744CN-TM 1.4500

317SS 1209 A744CG-8M 1.4448

Hastelloy C 1215 A494 CW-2M

CD4MCu 1216 A744CDAMCU 9.4460

Hastelloy 8 1217 A494 N-TM

Titanium 1220 B367 GrC-3

Nickel 1601 A494 GrCZ100

Monel 2150 B164 UNS N04400

Nickel 2155 B160 UNS N02200
: Titanium 2156 B348 Gr2
’b Carbon Steel 2210 A108Gr1211
304SS 2208 A276 Type 304
y 316SS 2229 A276 Type 316
0oL }mﬂer 20 2230 B473 (N08020)
W 817SS 2032 A276
4150 Steel 2237 A322Gr4150
: 4140 Steel 2238 A434Gr4140
Alioy B-2 2247 B335 (N10685)
Alloy C-276 2248 B574 (N10276)
By Fasteners/Plugs
i Material Goulds Pumps Material Code ASTM
¢ .1 _Carbon Steel 2210 A307Gr.B.
4 3 Stainless Steel 2228 F593Gr1
4 |L_316 Stainless Steel 2229 F593Gr2
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STX

497H

1IX1 1/2-8

503 - REQUIRED FOR SIZES

1/72X3~-8 ONLY

AND 1

418
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4698



LTX

Dag7F 3324
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SAITIACHHE YACTHU

PexoMennyemHe 3anacHHe uacTH
BzauMmozamengeMocTs

Kak szaxasuBaTh qacTH
lIpunoxenue

Hpraoxenue

[Ipunoxenue

135

llpy 3akase 3amacHHX uyacTed Bcerga TpefyeTcs yKasaTh HOMep
cepuu I'yynzna, naTh Ha3BaHHE M HOMED YACTH B3ATHX C COOTBET-
CTBYOIMEro BHIS B Pa3pe3e uUepTexa.
INA HaLexHOH paboTH UMETh ITOCTATOUHHH 3aIac¢ TOTOBHX it -
ynorpebaenna wgacTei.

3to kpallHAsE Heo6XOZUMOCTDH

PEKOMEHIYEMHE 3ANACHHE YACTH

[lpernoxeHHHEe 3alacHHE 4YacTH

Umnennep (101)
Bax (1224)

Pyxas (Bryaxa) (126)
Buemnm# mopmumumx (11 24%)
Ilpokaanxa koxyxa (351)

llpoknanka -noMVITHEKOBAS
pama u Jepxartensd (360/D)

CTONOPHOE KOJBNO NOZMUIIHY -
KOBOTO Kopmyca  (3614)

Kourpma#6a noxpmumuuxa (382)
Kourprafixa mogmumpuxa (136)

Kpyraoe xoasmo uMmmennepa (4124)

Kpyrioe KOXBHO HOLMHIHUKOBOTO
KopIyca (4986)

BuyTrpenruit mopmunnux (168A)

77

Bremnu# JnabupEHT - HOIZBUXRHOE

KDPYyTIOe KOIBIO (497F)
Buemnu# 1a6UPHHT ~ HEeNOLZBHUXHOE
KPYTioe KOJBIO (4970)
BuyTpeHEu#l NaGHPHHT - DOINBURHOE
KPYTIOE KOJBIO (497H)

Buyrpernw# naGupWHT - HemomBHX-
HOE KPYTJOe KOJbIO (497 2)

Cvazoynoe moaykoasmo (105) -
(HabuBHO# caixbHUK)

Habuska canbEmka (106) -
(Ha6uBHO# canbHEK)

HaxwuMHam 6yxca (107) -

(Ha6uBHO# CaXbHUE)
Ipoxnaxka ummexrsepa (4280)
XLT=-X & X17
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SPARE PARTS

3 RECOMMENDED SPAREPARTS . . . . . . . . ..t v vt vt vt v e 77
INTERCHANGEABILITY . . . . . ¢ ¢t et it e ettt e ma e 78
HOWTOORDERPARTS . .. ... .. ¢ttt se oo onnonans 79
APPENDIX . . . . i ittt i e i e e s i e et e e e e e 81
APPENDIXI . . . . o i it it it s e et s s e s s s 83
APPENDIXII . . . 0 i i it it e s e s et a e e s s s s s s s aenas 87

When ordering spare parts, always state Goulds Serial No., and indicate part name and
item number from relevant sectional drawing. It is an imperative for service reliability to have a
sufficient stock of readily available spares.

D RECOMMENDED SPARE PARTS

Suggested Spare Parts

o |Impeller O-Ring (412A)
o Impeller (101) . . .
¢ Bearing Housing O-Ring (496)

“&' e Shaft (122A)
e Shaft Sieeve (126)

¢ Qutboard Labyrinth Seal Rotary O-Ring (497F)

¢ Outboard Labyrinth Seal Stationary O-Ring (497G)
‘}0 Outboard Bearing (112A)

e Inboard Bearing (168A)

e Inboard Labyrinth Seal Rotary O-Ring (497H)
o Inboard Labyrinth Seal Stationary O-Ring (497J)

¢ Casing Gasket (351) .
e Lantern Ring Half (105) (Packed Stuffing Box)

e Frame-to-Adapter Gasket (360D
P ( ) ¢ Stuffing Box Packing (106) (Packed Stuffing Box)
e Packing Gland (107) (Packed Stuffing Box)

¢ Impeller Gasket (428D) XLT-X & X17

Wy Bearing Housing Retaining Ring (361A)
e Bearing Lockwasher (382) .

.

Bearing Locknut (136)
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INTERCHANGEABILITY

0
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MoxynnpoaaHHaﬂ/paauepHaa B3aUMO3aMEHABMOCTD

3196
MODULAR/DIMENSIONAL INTERCHANGEABILITY

SHAFT & BEARING @ADAPTEI@ STUFFING@-IMPELLER @CASING @snzsmwsu
PRAME ASSEMBLY BOX DESIGNATION

i 1 1X1.5-6 AA
‘ ' b 1.5X3-6 AB
L g ) = 2X3-6
MODEL_3196 STX | — J 1X1.5-8 AA
~3/8" | : _
&Ai/%ms_wLPDIA. ) ¥ 1.5X3-8 AB
i ¥ 3X4-7 AT0
0 . ! ¥ 2X3-8  A60
! ¥ 3X4-8 ATO
! | 3X4-8G6  AT0
i k —1{X2-10  AO05
' ., 1.5X3-10 A50
0 ‘ ! ¥ 2X3-10  A60
} ] 3X4-10  AT0
N~ JSAAFT DIA. ! ¥ 3X4-10H A40
MAX BHP-122 HP ' b 4X6-10  A80
: ¥ 4X6-10H A80
U | 1.5X3-13 A20
0 ‘ ! ¥ 2X3-13  A30
! | ] 3X4-13  A40
i ] 4X6-13  A80
} ¥ 1X2-10  AO5
: ¥ 1.5X3-10 A50
0 ‘ t ¥ 2X3-10  AB0
! ¥ 3X4-10 AT0 -
: ¥ 3X4-10H "A40
t ¥ 4X6-10  A80
YONTB - ST i i P TP Az
MAX BiP200 TP 0 q y ¥ 2X3-13  A30
t ¥ 3X4-13  A40
} 3 4X6-13  ABO
i ¥ 6X8-13  A90
U — i ¥ 8X10-13 A100
' ¥ 6X8-15 A110
1] ‘ l = 8X10-15 A120
i 8X10-15G6 A 120
O JdAAFT DI ' ¥ 4X6-17
MAX BHP-250 HP [] { ) l 6X8-17
) . . ' ¥ 8X10-17
s 17° XLT-X HAS 2-3/4° SHAFT DIA.

MAX BHP-350 HP

1 Baj ¥ TDOINMOHMKOBAA DPAMa KOMIIEKT
2 JlepxaTexb

3 Ha6uBHad KODPOGKa (CAJbHHK)

4 Hwmmeanep

5 Koxyx

6 Pasmep/ANSI 0O6O3HAaUEHHE
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|NTERCHANGEAB|L|TY
% 3196
MODULAR/DIMENSIONAL INTERCHANGEABILITY
SHAFT & BEARING ADAPTER STUFFING IMPELLER CASING SIZE/ANSI
FRAME ASSEMBLY BOX DESIGNATION
\ ¥ 1X1.5-6 AA
‘ ) b 1.5X3-6 AB
o — | = 2X3-6
4 ' 1X1.5-8 AA
MODEL 3 195FT Bia. X — ; ¥ 1 5X3-8 AB

~ MAX BHP-40 HP

' | 3X4-7 ATO
0 . ' ¥ 2X3-8 A60
' b 3X4-8 ATO
} | 3X4-8G  AT0
| | 1X2-10 A0S
\} ' ¥ 1.5X3-10 A50
0 . ! ¥ 2X3-10  A60
! ¥ 3X4-10  ATO
MODEL 3 A } ¥ 3X4-10H A40
MAX BHP-122 HP } ¥ 4X6-10 AB0
! b 4X6-10H A80
i k 1.5X3-13 A20
0 ‘ ' ¥ 2X3-13  A30 (
] ¥ 3X4-13  A40
/) ' ¥ 4X6-13  A80
! ] 1X2-10  AO05
! ¥ 1.5X3-10 A50
0 ‘ y ¥ 2X3-10  A60
! ¥ 3X4-10  ATO
' ¥ 3X4-10H A40
! ¥ 4X6-10  ABO ‘
HoDEL, e R : Sy ML
\ MAX Brp200 1P 0 . ' ¥ ——2X3-13  A30
’ J ¥ 3X4-13  A40
' ¥ 4X6-13  AB0O
i 1 6X8-13  A90
i —1L__ ¥ 8X10-13 A100
J ] 6X8-15 A110
I] { ) : 8X10-15 A120
) 8X10-15G A 120
MODEL . LaRFT DIA. b ¥ 4X6-17
MAX BHP-250 HP n ] \ ’ 6X8-17
e 17° XLT=-X HAS 2-3/4" SHAFT DIA. ! ‘ 8)“0 17

MAX BHP-350 HP

78
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KAK 3AKA3HBATDH

Korgze 3axa3HBalTCA UYacCTH HO3BOHETD
1-800-446-8537
HJY CBE3ATHCA C MECTHHM HODPeICTaBHTEIEM
lyyarn (AscTpanus)

' CKOPOCTHOE OBCJIY ¥MBAHVE

CxopocTHOe oOf6CIyXuBaHHE NPEROCTaBILETCH
24 yaca B jeHs, 365 gHe#f B rog
3oEnTH 1-800-446-8537 (ABCTpaiHA)

79
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HOW TO ORDER

i When ordering parts call
1-800-446-8537
or your local Goulds Representative

e d

EMERGENCY SERVICE

Emergency parts service is available

24 hours/day, 365 days/year . ..
Call 1-800-446-8537

79
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llepexauka ¢ remmepary-
[lepeBon oxmHOH CMask¥ B IpPyryn po#t BHme 350° F (177°C)
TewMmi. nepigaqxno‘ Temn.nepegauxn gggg;nggﬁngx;gzgg
0 oF 0
Huxe 3500 F (1770C)| Bume 3500F( 1770¢) rycrol omaskofi, Mmme-
NLGI - bPanrpHaA rycras cMmaszka
COCTaB 2 3 ILOJ¥Ha HMeTh CTabHU3H~
Mo6uxa Mobuxakc EP2 32TOP OKHCJIEHHA U HIOTH.
NLGI 3.
: N N
JKCCOH - Ouupexc 2 uupexc 3 BaMeTra: ECIH 5TO HEOS-
Canvko YuuBepcaxarHoe EP ‘XOTHEMO CMe-
C.KE.®. ONIXUOMTH 2 QNIXAOMTH 3 HETL COPT
, _ CMa3sKH HJH COC~-
—_—— HUKH ILOJXRHH OHTE
Hukxorza me Hajzo cMemmBaTh CMa3KM C DPA3HHM COC- BHHYTH K OUYHWHE-
taBoM ( NLGI-1 mam 3 ¢ NLGI-2 ) mam crycerure- HH 0T cTapo#
aeM (Hatpu#t UM kaxbOUd cMech ¢ nuTEYMOM). Coc - _ CMa3KH.

TaB OCHYHO CTAHOBHUTCA 6OJee MATKUM X He ODPexo-
(j}aBHT HOCTATOUHYH CMa3Ky IJA OOXZNHIIHHKOB.

NEPEKJNYEHVE ONHOA CMA3KM HA IPYTYD JUIA TONMMIIHAKOBOM PAMH

[lepexawueEEe OT XapTepHOE CMA3KH HAa

YHCTO PACHHICHHYI CMas3Ky

CymecTByeT HECKOJBKO CHOCOGOB Iif
OONBONOB pacCHHReHHOH cmasku. Iyyax
CKOHCTpyHpoBan X-cepuit [IpaBozn nxs
NPUEeMKHY Das3HHX KOHQuUrypanu#i. Huxe-
YKa3aHHe HHCTPYREUHN COCTABICHH RJIA
IBYX HOOYyAAPHHX CHCTEM B yIHOTpeOie-

HUH,

3amerka: YIZOCTOBEPUTHCA B TOM, 4TO

pPe3sbH Hpouymmens. Hama-
3aTh 3amMHUTHOE CPEICTBO
Ha HapeskKH Tpyb ¥ apma-

TYDH .

3aMerka: Hacocu L TX Tpe6ywT, 4TOOH

77 \

N

- IONNAIHAKOBHYE KOPHyC G6HX
NepeMeHeH KOrJa Nepexin-
yapTcAd OT KapTepHo# cMas-
KM Ha pacHHiaeHHyw. locxe
TOr0, KakK HIPaBUJbHHI IOI-
MUTMHAKOBHE KOpHyc OHX
YyCTaHOBJIEH, CJIEILOBATH
MHCTPYKUIUAM OTHOCAMUMCS
K STX, MTX, XLT=X & X17.

[IpHCOEIUHUTEL BBOI PACHEIEHHOH
cMaskn K 1/4 mwitma ( NPT ) mTy-
Iepy Ha BepmNUHE BHENHETO KOHIA
NONMANEMKOBOK pamu ( mpo6xa
(408H) ¥ Ha BepmMHe HeHTpA
NONMUNHUKOBOX pamu (mpobxa 1134).
[IPHCOEZMHUTD CIYCKHYL TPYOKY K
NEeHTPY IHa INONNHINHHKOBON paMu
K OTBEpCTUN C pe3bboft 3/8 muoti-
Ma ( NPT ) (mpobka 408A).
CrenoBaTs MHCTDPYKUUAM NOCTAB-
mHEKa ycrpoficTBa pacnunennot
CMa3KH IJA PeryJupoBaHusa 06' -

€Ma DpaCHHIEeHUSA M ONEPUPOBAHUD. 81

B.
1.

[IpHCOEIUHATE BBOJ pPACIHJIEHHOH
cMasku B 1/4 gwiima ( NPT)
NTymepaM Ha BHENHEM ¥ BHYTPEH-
HEM KOHIAX NONNANHAKOBOH pamu.
[[PHCOEIHHETH, BBOI BEHTHIADNU
K OTBEPCTHD C peabboit 1/2 xwoii-
Ma ( NPT) B meHTpe BepmMHH
PaMH. ,
IpMCOSNMHEUTE CIYCKHY®L TDPYOKY %o
IHY OOXNMHOHWKOBOH paMe K
OTBEPCTHUH C pe3nbolt 3/8 nwii-
Ma ( NPT ) (mpo6ra 4084).
CrenoBars MHCTPYKOHAM HOCTAB-
mUKa yCTpoRcTBa pacHHIeHHOH
CMa3K{ NIIA PeryIMpOBAHHS
06'eMa PACHHIEHHS! X ONEPUPO -~
BAHUD .

OCTOPOXHO!

PacmmurenHas cMmaska nornazaeTr nox
Turyn III saxoHa gad uyHcToH ar-
MOCHepH ¥ nNOJXHA OHTH IOIN KOHT-
poseM BO U30exaHHEe HAKaA3aHUA.
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APPENDIX |

| Lubrrcatron Conversion
Pumpage Temperature Pumpage Temperature
below 350°F (177°C) above 350°F (177°C)
NLGI Consistency 2 3
Mobil Mobilux EP2
Exxon Unirex N2 Unirex N3
Sunoco Multipurpose EP
SKF LGMT 2 LGMT 3
A CAUTION

Never mix greases of different consistency
(NLGI! 1 or 3 with NLGI 2) or different thickener
soaps (sodium or calcium with lithium). The

.~ consistency usually becomes softer and will

‘ /not provide adequate lubrlcation to the .
}erings L .

Pumpage temperatures above 350°F (177°C) should
be lubricated by a high temperature grease. Mineral
oil greases should have oxidation stabilizers and a
consistency of NLGI 3.

NOTE: It It is necessary to change grease type
or consistency, the bearings must be removed
and the old grease removed.

FRAME LUBRICATION CONVERSION

Conversion from Flood Oil to Pure Oil Mist

aesigned X-Series Power Ends to accept a variety of
oil mist configurations. The following instructions are
written for two popular systems in use.

2.
. NOTE: Make sure that pipe threads are clean =
~and apply thread sealant to plugs & fittings. 3
o NOTE 7719 LTX Requires that the bearlng
““ housing be changed when making the .
o ;Jnversion from flood oil to oil mist Iubricatlo
. _{ter the proper bearlng housing has been . 4.

“"Yre are several ways to apply oil mist. Goulds has 1.

Attach oil mist inlet connection to 14" NPT
connections at outboard and inboard ends of
Power End.

7|

Attach vent connection at 12" NPT hole located in
top center of Power End.

Attach drain connection at 38" NPT hole located at
bottom center of Power End (plugged with 408A
magnetic drain plug).

Follow oil mist generator manufacturer’s instructions
for oil mist volume adjustment and operation.

s installed follow the. instructions as they apply to:
STUMDGXLTXXIZ. . o o

A CAUTION

1. Attach oil mist inlet to 14" NPT connection at top,
outboard end of frame (plugged with 408H allen
head plug), and top, center of frame (plugged with
113A hex head plug).

2. Aftach drain at bottom center of frame 34" NPT hole
(plugged with 408A magnetic drain plug).

3. Follow oil mist generator manufacturer’s instructions
for oil mist volume adjustment, and operation.

.0l mist falls under Title Il of the Clean Air Act
:-and must be controlled or the user will be
:.subjecttopenalty. .. -~ ~. -
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Mepexkawuenune ot raprepHofl cmasxu 2. 3araymurs BO3BPaTHHE Kanan BO

Ha HATHETATEJBHYKW (TYCTYI CMas3Ky) BHEMHEM NONNUIHUKOBOM Kopmyce, .
CkBO3HHE OTBepcTHE He 3arpas-
HATb. (He oTHocumTes x LTX

SaMeTka: YrocToBephHThCHA B TOM, Hacocam) .

JTO PesBOH IDOYHNEHH. 3. 3ameHuTs 063 NDOQWANHUKE TEeMH
Hamazars samuraoe cgex- ¢ onHOo#t samurHOR wmakhGo#i. Cmo-
CTBO HaZ HADE3KH TPYC H TPEeHO CeKNHA COOpKH mia PYKO-
8pMaTyDH. BOECTBA II0 yCTaHOBKe (cM.
3amerka: Hacocm LTX TpebymnT, rabauny 11), -
YTOOH IOXMAIHUKOBHIE 4. YCTaHOBHTL HUNIEJH LI HarHe-
KOpPIyc OHJ IepeMeHeH TaHUd, HABEDPXy BHENHErO U BHY-
IIPH CMEeHe cMazounoh TPEHHEr0 OOINMHIHEKOBOTO KOP-
CHCTeMH. IIpaBuiabumit noyca B oTBepcTust ¢ 1/4 moiima
KOopmyc mMeeT KaHaJH pesrbo#t NPT . (Ha mecro Ipo6KyE
. CMa3K¥ K NONNAIHHKAM. 408H) .

1. 3Barxymurs npo6ro# BO3BpaTHOEe 5. Zgg:;Bﬂg;igg;gxggggxgagﬂH§§§;%
OTBEPCTHE BO BHYTDEHHEM A€ HarHeTaHUA CMa3KH. 3aMeHHTH
HOLUANHUKOBOM KOPIyce. npo6xamMu 113 moecse Toro KaK
STX : IIOKPHTH HIACTHKOBHM NOZMUTHUKE OHJIH HArHeTeHH

COCTaBOM OTBEPCTHE. cMaskoit,
MTX, LTX, XLT=X, X=17::
JCTAHOBHUTHE CTODOHHE BUHTH
CO CTOPOHH pepxaTead.
JacTs W Paszmep Onmucanme Konmyecrtno
113 1/4"_18NRT Tpy6Has npobra c kBazpartxoit 2
ronoBKOH
1134 1/2"-14NPT " " " 1
193 1/4"_18NPT Hunnexsu gzngd HarHeTamug 2
228 - llonmMATHUKOBaA pama 1
241 - Omopa 1
370F 1/2n BUHT ¢ 6-TH-rpa”HHO® TOTOBKOR 2
4084 3/8"-18NPT Tpy6Haa mpobka ¢ kBazparTHol
ronosxo#t (Maruurnas) 1
4087 1/4"—18NPT " ) " " 1
408L 1/2"-14NPT | Yronnenuasn IPOOKa C KBaIpaTHHM
THe3JxI0oM 1
408M 1m11-
1/2n NPT " n " " 1
319 im11-
1/2" NPT | CmoTpoBoe creryo 1
529 1/ pyxuHHas maft6s 2
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Conversion from Flood Qil to Regreaseable 2. Plug outboard oil retumn slot in bearing housing,
keep through holes clear. (does not apply to LTX)

NOTE: Make sure that pipe threads are clean
and apply thread sealant to plugs and fittings. 3. Replace both bearings with single shield type.
Refer to Assembly Section for installation ‘
~a NOTE: LTX regreaseable power end requires a ali :
: ’ changeout of the bearing housing and bearing quidelines.(Ref. Bearing Chart Table 11)
clamp ring. This housing provides a grease 4, Install grease fittings at top, inboard and top,
path to the bearings. outboard V4* NPT connections in bearing frame

, ) ) ] (plugged with 408H allen head plug).
1. Plug inboard oil return in bearing frame.
5. Remove 2 (408H) Allen head plugs from bottom side

STX: Use epoxy, keep drilled hole clear. of frame prior to greasing bearings. Reinstall hex
MTX, LTX, XLT-X, X17: Use set screw, install head plugs (113) after bearings have been greased.

from adapter side, bottom in hole.

, [TEM NO. SIZE DESCRIPTION ary.

’ 113 1/4*18 NPT EXT. HEX/SQUARE HEAD PIPE PLUG 2 ®

113A 1/2"-14 NPT EXT. HEX/SQUARE HEAD PIPE PLUG 1

T 1/4"-18 NPT GREASE FITTING 2

T} o8 .- BEARING FRAME 1

241 o FRAME FOOT 1

370k 12" HEX CAP SCREW 2

408A 3/8"-18 NPT EXT. SQUARE HEAD PIPE PLUG(MAGNETIC) 1

408J 1/4"-18 NPT EXT. HEX/SQUARE HEAD PIPE PLUG 1

408 1/2"14 NPT SQUARE COUTERSUNK HEADLESS PIPE PLUG 1

408M 1 11-1/2' NPT 'SQUARE COUTERSUNK HEADLESS PIPE PLUG 1

319 1* 11-1/2° NPT SIGHT WINDOW 1

529 12" LIGHT HELICAL SPRING LOCK WASHER 2

MTX
Grease Lube
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[IPUJIOXEHUE 11

VHCTDPYRIHU IO YCTAHOBKE ' Tyvyanr 3#3uScA#t Bu-15.1

OrpaxreHms MydTH

IPEIYITPEXTEHAE | C6opxra:
[lpexne c60pPKM WAX Pa3bOPKH O - 3amerka: Ecam ropumesBas maura (cTo-
PaxneHus MYyQPTH IIOZaUa SHEPTHH DPOHa HaCOCa) yXe YCTAaHOB-
K IBUTATENN NOJMXHA OHTH 3aMK- JeHa, crenaThk HeoOxXonud-
HyTa, KOHTPOJBLHHE KHONKH 38- MHE BHBEDKH MYPTH W 3aTeM
O6JaKHPOBAHH ¥ IOBEHEH APIHK C CIenoBaTh mar 2.

1] H ".
HAXMUICE0 "SHEPIud OTKINIEHa 1. (mar) XLT-X Toxmsko. YecTano-

YCcTaHOBUTHL OGPATHO OrpaxieHre
IPexre BO3BPameEeHHA K HOPMaIb-
HO# pabBoTe Hacoca.

BHTH TOPIEBY® HIUTY Ha CTOPOHE
Hacoca TaxkuM o6pasoM, UTOOH
6OoIbmHE NPOPE3W NPUNANCH BOK-

[IlpocTOoTa KOHCTDPYKIOUE MO3BOJAET pyr saxuMHEX GoaTos (370C),
COOPKY OrpaxIeHHmA, BKJHOUYAL TOP-— a MEHBNHE IPOPEe3Hd JerJu BOKPYT
nesyw nauty (cropoHa Hacoca) KOHTPOBHX GoamTos (370 ).
£~ B TeUYeHNe NPUMEPHO NATHAIHATHU IIpUKPEnUTE: TOPLOBYH OIUTY K
\_7? muryr. Ecam TOpOEeBad NJAUTA yXe DONMANHUKOBOMY KODIOYyCY C
ycTaHoBIeHa, cO0OpPKa MOXET OHTH noMomsl KOHTpraex (423), xax

B NIPDHMEPHO NATHL MUHYT. noxasaHo Ha fur. B.

llocne ToOro, Xak TopmeBas NINUTA
OHJa HPUKDPENNEeHs K HNOIMAITHHEKO-—
BOMY KOPUyCY, HeOOGXONHMO IpPO-

BEePUTh M OTPEryARPOBATH 3a30DH
IocanKy UMIexsepa, Kaxk onuca-

HO B CEeKnuu 5,

STX, MTX, LTX -~ YcTaHOBHTS

TOPOEBYH® OJUTY HE NONNUIHHA-

KOBOM KOpPIOycCe Ha CTOPOHEe

Hacoca. PeryaupoBkH 3a30poB

HOCanKy UMIeNNeps He Tpebyercd.

3aMeTka: [eHTpHpoBauwe MYPTH KOIKHO

OHTE CIeJaHo npexre c6op-
KK OrpaxIeHHd MYyQTH.
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9 APPENDIXI

~, Installation Instructions for Goulds ANSI
7B15.1 Coupling Guards

Before assembly or disassembly of the.

coupling guard Is performed the motor must be
de-energlzed, the motor controller/starter put in

a locked-out position and-a caution tag placed - -

- at the starter indicating the disconnect. -~ :
Replace coupling guard before resuming - :
normal operation of the pump. Goulds Pumps, :.
Inc. assumes no liabllity for avoiding this. .

W Fig. A
Sl O

End Plate End Plate
(Driver End) #234A (Pump End) #234B #501B (2 Reqd.)

v | 008 ©

34-16 Nut (3 Reqd.) 34" Washer (6 Reqd.)

FAELN

LU

i\ \\‘\\\

A

\9 34-16 x 2" Hex Head Bolt (3 Reqd.)

-Simplicity of design allows complete assembly of the

scoupling guard, including the end plate (pump end), in -

about fifteen minutes. If the end plate is already in
place, assembly can be accomplished in about five
minutes.

\“

Assembly:
..~ NOTE: If end plate (pump end) Is already

- adjustments and

Installed, make any necessary coupling
hen proceed fo Step 2.

XLT-X ONLY Align the end plate (pump end) to the
pump bearing housing so that the large slots on
the end plate clear the bearing housing tap bolts
and the small slots are aligned to the impeller
adjusting bolts. Attach the end plate to the

bearing housing using the jam nuts on the

impeller adjusting bolts as shown in Fig. B.

After the end plate is attached to the bearing housing,
the impeller clearance must be checked and reset

as explained in the Goulds operations and
maintenance manual for your pump.

STX, MTX, LTX - Align end plate (pump end) to the
Bearing Frame. (No impeller adjustment required)

St

Fig. B
STX, MTX, LTX

XLT-X ONLY Bearing Housing O

ST/MT/LTC
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2. DPas3snBUHYTP HUXHOD YACTH IEepPBOH NOJOBUHH orpaxgeHna (Ha cTopoHe
HacOCa) ¥ YCT2HOBHTEL HA TOpHeByw MJIHTY, KaK NMOKa3aHo Ha dur. C.
KonrmeBoe yray6aenume B BTOH NOJNOBHHE OrpaxXreHus IOJXHO Jeub

BOKPYT TopmeBo# namTH (cM. geTanbHHE uYepTex E).

3. [llocme Toro xax mepsaf NONOBMHA OrpaxneHEs (Ha CTOpoHe macoca)
JCTAHOBJEHa, 3aKPEeNuTh C NOMONMBL 6oxTa, rafiku u IByx ma#6 B
HEXHE}l 4acTW Kak nOxkasaHo Ha ¢ur. D . 3aTauyTs npouHo (cM.
LeTanbHuE ueprex E).

4. Pa3IBHHYTH HHXHOD YacCThb BTOPO# NONOBHHH orpaxrenus (Ha CTOPOHEe
nposoxa¥ X yCTAHOBUTH BOKPYTI IepBOf IOJNOBUHH, TaKUM o6pasz oM,
YTOOH KOJXBIEBOE yraybleHHe B HTO# HOJOBZEHE NPHIJIOCE IIPOTHUB
npuBOIA (Momopa), KakK noxaszaHo Ha ¢Hur. Fo

Q

.
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2. Spread bottom of coupling guard half (pump end)
slightly and place over pump end plate as shown
in Fig. C. The annular groove in the guard half is
located around the end plate. See detail drawing,
Fig. E.

Fig. C

Annular
Groove

___ | Coupling
£ Guard

3. After the coupling guard half (pump end) is located
around the end plate, secure it with a bolt, nut
and two (2) washers through the round hole at the
front end of the guard half as shown in Fig. D.
Tighten securely. See detail drawing, Fig. E.

Details: rg €

—_—

—_—

—_— Annular Groove
Pump

- End Plate

_—

- — /Guard Half

Washer

L

4. Spread bottom of coupling guard half (driver end)
slightly and place over coupling guard half (pump
end) so that annular groove in coupling guard half
(driver end) faces the motor as shown in Fig. F.

Fig. F Coupling
Guard

Half

Motor
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YcTaHOBHTEL TODIOBYD IIUTY Ha
CTOPOHE NPUBOXA BOKDPYr BaJja,

Kax II0Ka33aHO Ha Qur. G.
CEZBUHYTH- TOPOOBYN NJAATY B

KOXbpIOEeBOE YyTraAyGleHHe BO BTO-
po#t NMOJZOBUHE OTPARIEHHUA, 3w s

KPenHTh C IIOMOmMBL 60JTZa,
rafixy u EByx maift6 B HuxHeit
JacTH,

HYD.

llogorsars IZIAUHEYy OTrpaXIeHHA,

YTOGH IOJHOCTEHI IOKPHBAJO
BaJ X MyPTy, KaK IDOKa3aHO

Ha ¢wr. H, nBurasg BTOPy® NO-
JOBUHY 3arpaxieHNd B CTODOHY

npuBoxa (Moropa). IHocxe
TOr0, Kak HYyXKHafg IJIMHE yC-
TAHOBJEHE, 3aKPENHUTE C IIO0-
Mombw 6Goxra, rafixm y mByx
ma#i6 B mmxHel#l yaCTH CKBO3b
IPONOATOBATOE OTBEPCTHE B
meHTpe. I[IpoBepursr ¥ 3aTd-
HYTh BCe TafiKM HaKpEHKo.

IIPENY IPEXIEHUE !

lIpexne cO0pKE HIE pa36OpPKHU
OTpaxneHHd MyQTH Hozaya

OHEePru¥ K JBUTATEN0 IOJXHA
6HTh 3aMKHyTa, KOHTPOJbHHE
KHONKY 3a0J0KHPOBEHH ¥ HO~
BemeH APJIHK C HaIOUCHI
"oHeprua oTKJINUEHA".

He OymeT CUMTATHCA OTBET-
CTBEHHEM,
MacHOCTH He IMOCJENOBAHH.

Pyyan

€CXU NpaBuja 6e30-

3aTAHYTH TOJIBKO BDYY-
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Pazbopxa

Orpaxnenvie My)TH IOJXHO OHTHL CHATO
LIS ONpenelNeHHHX PEeMOHTa ¥ PETryIH-
POBKH Hacoca, TaKWX KaK BHBEPKa
Orpaxnenue
MYPTH ZOJXHO OHTH YCTAHOBJIEHO
06paTHO KOrIa PEeMOHT OKOHUYEH,

HE BO30OHOBJIATE HOPMAJIBHYD pasoTy
Hacoca C OrpaxjeHHEM MyPTH
CHATHM..

3aMerka: CirenoBaTh HIANNCTPATHEAM
ENA COOPKHE B 06paTHOM
IIOPAIKE.

1. VYgaaures rafiry, GoaT u maffén
C HEeHTPaJbHOTO HPOLOJTOBATOIO
OTBEPCTUA B HHUXHe# uvacTH.
CEBMHYTEH HOJOBHHY OTpPaXIeHUM
(Ha cTopoHe mpmBOZa) B CTOpO-
Hy Hacoca (cMm, ¢ur. H).

2. VYgmaauTe rafixy, GoxT u maibu
CO BTOPOH HOJOBHHH OTPAXIECHUSI
(Ba cTopoHe mpEBOZa) B y6paTh
TopuoByw nauTy (cM. ¢ur. G). -

3.« Pa3pBHHYyT,> HHXHOD YaACTh IIOJO-~
BUHH OT'DaXIEHHA ¥ CHATH C Baja
(em. ¢ur. ).

4. YmamuThs ocraBmuecs rafixy, GoxT
¥ malibH ¢ nepBo¥ HONOBUHH
orpaxneHnsa (Ha cTopoHe Hacoca).
PasaBUHYTHL HUXHOK® YacTh 5ToH
IOJNOBUHH ¥ yraiuTh (cMm. ¢ur. C).

Taxum o6pasoM pas3bopKa OTPaXICHHUS

MYQTH OKOHYEHAa.

3aMeTKa: 3xech HeT HeOGXOIHMMOCTH
c'eMK® TOpIEBO¥ NJIHTH C
OOIEUIIHNKOBOTO KOpIyca.
Sax¥MHHE OOJTH HOIMANHY -
KOBOT0O KOPIyCca JLOCTYIHH
6e3 ymaleHus Topmesoii
OIUTH Ha cayua#l Tpebye-
MOI'O PeMOHTa BHYTDPEHHHX
yacTe#f Hacoca. Ilpexzne
Pa36OpKH ITONMAIHHKOBOTO
KopInyca, OZHaKO, CAEIYyeT
cMOTPETDh I'yyanny PYyKOBOXCTBO
10 JKCIOAyaATaIUE ¥ DPEMOHTaM
HacoCOB.
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5. Place end plate (driver end) over motor shaft as

shown in Fig. G. Locate the end plate in the
annular groove at the rear of the coupling guard
half (driver end) and secure with a bolt, nut, and

- two (2) washers through the round hole at the
rear of the guard half. Finger tighten only.

Fig. G

Motor

0

(— =

o de-energized, the motor controller/starter putin

6. Adjust length of coupling guard to compietely cover
shafts and coupling as shown in Fig. H by sliding
coupling guard half (driver end) towards motor.
After adjusting guard length, secure with bolt, nut
and two (2) washers through the slotted holes at
the center of the guard and tighten. Check all
nuts on the guard assembly for tightness.

,f:_;fBéf@rejass_embly‘ : v |
~“‘coupling guard is performed the motor must be

' a locked-out position and a caution tag placed
7" at the starter indicating the disconnect. . . ...
«Replace coupling guard before resuming-
' normal operation if the pump. Goulds Pumps, ::
. Inc. assumes no liability for avoiding this -
. practice.” - - e e
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Fig. H

l ‘ Slide To

Disassembly

The coupling guard must be removed for certain
maintenance and adjustments to the pump, such as
adjustment of the coupling, impeller clearance
adjustment, etc. The coupling guard should be
replaced after maintenance is completed.

DO NOT resume normal pump operation.with the
coupling guard removed.

1. Remove nut, bolt, and washers from center slotted l
hole in the coupling guard. Slide motor end
coupling guard half towards pump. Fig. H.

2. Remove nut, bolt, and washers from coupling guard
half (driver end), and remove end plate. Fig. G.

3. Spread bottom of coupling guard half slightly and lift
off. Fig. F.

4, Remove remaining nut, bolt, and washers from
coupling guard half (pump end). Spread bottom
of coupling guard half slightly and lift off. Fig. C.

elyy s disassembly of the coupling guard.
VOTE: t necessary to remove the end
late (pump end) from the pump bearing -
ousing. The bearing housing tap bolts are -
ccessible without removing the'end plate in
ase maintenance of internal pump parts’is -
" necessary. Before removing the pump bearing
.. housing; refer to the Goulds operations and

* 'maintenance manual for your particular pump.
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APPENDIX il

‘@

R MODEL 3196 RECOMMENDED MINIMUM FLOW
(GPM @ MAXIMUM DIAMETER)
2 Pole 60 Hz 2 Pole 50 Hz 4 Pole 60 Hz 4 Pole 50 Hz 6 Pole 60 Hz 6 Pole 50 Hz 8 Pole 60 Hz
Size 3560RPM | - 2900 RPM "1780 RPM 1470 RPM 1180 RPM 960 RPM 885 RPM
1x11%-6STX 10 5 -3 1
112x3-6STX 20 9 5 2
2x3-6STX 40 26 9 3
1x1%2-88TX 20 13 5 2
112x3-8STX 40 23 6 2
27N '
] 3x4-TMIX 125 14 13 4
2x3-8MTX 60 35 9 4
3x4-8MTX N/A 81 100 31 17
3x4-8GMTX 190 104 26 11
1x2-10 MTX 40 22 5 3 3
112x3- 10 MTX 80 56 14 6 5
2x3-10MTX 200 73 19 _ 6 3
s 3x4-10MTX 200 181 50 20 12
~71 3x4-10HMTX N/A N/A 150 76 30 11
4x6-10 MTX NA N/A 450 17 .19 2
4x6-10H MTX NA N/A 400 153 85 46
112 x3- 13 MTXLTC 180 106 45 23 1
~| 2x3-13MTXLTC 240 171 63 37 18
“1 3x4-13MTXLTC 400 333 18 104 67 o3
4x6-13MTX N/A N/A 370 297 150 89
6x8-13XLT-X N/A N/A 850 480 s 197
8x10- 13 XLT-X NA N/A 1200 744 570 1383
6x8-15XLT-X NA NA/ 1000 726 462 217
8x10-15XLT-X N/A N/A N/A 1400 1000 770 522
8x10- 15G XLT-X NA N/A 1400 1375 847 604 511
4x6-17 XLT-X N/A - NA 900 530 351 214
6x8- 17 XLT:X NA NIA 1400 1136 778 519
8x10-17 XLT-X N/A NA 2150 1598 1148 702 676

1 TIlpunoxenHue 111
2 Momenr 3196 pexoMeHnyeMas MHHHMAJbHAA NPOU3BONHTEIBHOCTSH

3 TaJOBH B MUHYTY IOpPU MakCHMaJlbHOM JuaMeTpe
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APPENDIXIII

MODEL 3196 RECOMMENDED MINIMUM FLOW
(GPM @ MAXIMUM DIAMETER)
2 Pole 60 Hz 2 Pole 50 Hz 4 Pole 60 Hz 4 Pole 50 Hz 6 Pole 60 Hz 6 Pole 50 Hz 8 Pole 60 Hz
Size 3560RPM | - 2900 RPM 1780 RPM 1470 RPM 1180 RPM 960 RPM 885 APM
1x 1Y% -6STX 10 5 3 1
1% x3-6 STX 20 9 5 2
2x3-6STX | 26 9 3
1x 1Y% -8 STX 20 13 5 2
‘ 1% x 3-8 STX 4 23 6 2
3x4-7MTX 125 7 13 4
SESE - 3 0 4
3x4-8MTX N/A 181 100 31 17
3x4-8G MTX 180 104 2% 11
1x2-10 MTX ) 22 5 3 3
9 1%x3 - 10 MTX 80 56 14 6 5
2x3-10 MTX 200 73 19 _ 6 3
-4 3x4-10MTX 200 181 50 20 12
~1 3x4-10HMTX NIA N/A 150 76 30 11
4x6-10 MTX NA N/A 450 117 79 24
4x6- 10H MTX NA NA 400 153 85 46
1% x3- 13 MTXLTC 180 106 45 23 1
y 2x3-13 MTXLTC 240 171 63 37 18
1\ 3x4-13MIXLTC 400 333 168 104 67 31
4x6-13MTX NA NA 370 297 150 89
6x8- 13 XLTX NA N/A 850 480 375 197
8x10- 13XLT-X NA N/A 1200 977 570 383
6x8- 15 XLT-X NA NAY 1000 726 462 o717
8x10- 15 XLT-X NA NA N/A 1400 1000 770 522
8x10- 15G XLT-X NA N/A 1400 1375 847 604 511
4%6- 17 XLTX NA © NA 900 530 351 214
6x8- 17 XLT-X NA NA 1400 1136 778 519
k’ 8x10- 17 XLT-X N/A NA 2150 1598 1148 702 676
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