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REQUIIST FOR QUOTATIONS NO.

(IS IS NOT ORDER. e DD

77 3 05 3058-6358-02
H6700 L

DMS
DO

OTHEI

t’NECKED
0X

APPLIES

I. CCTH

67001-77--3608

Purchasing & Contracting Office

Bid8 1211, rlne Corps Base
Cp jee, N. Carolina 28542.C COD

A.O JOHNSTON PUMP CO.
AOO.ESS

2901 HAMILTON BLVD.
S. PLAINFIELD, N.J. 07080

L

AC|UTT CODE

2/pb/hs

E DfU.,’ER TO FO FOINT :

28 FEB 77

CHECK SMALL

13. MAIL IVOICES TO: (in sextuplicate)

SAME AS BLOCK 14

Freight Traffic Branch

Bldg I011, Camp Lejeune,
M67001- 77-M-3608

cooE T PAVMmT WLL, OE : cooE M67001
MARK ALLBase Disbursing Officer PACKAGES AND

N. Carolina MCB, Camp Lejeune, North Carolina 28542 PAp|m w,T.
CONTRACT OR

28542 ORDER .UmSEE

At.t. L771106. 2720 i000
ITEM NO,

PRIORITY 1A

THIS I:
MR

0001.

FOB: S.’
prepaLd

2D (00000

A CONFIRMING ORDER...Conflrms telephonic order of
LACKS by our MRS. BRYDON DO

4320-00-C99-4710 Pump Johnson vertlcol turbine

deep well complete (Less electrlc motor) Size

column assy. 4"XI-1/2"XI" Setting 50’ stage 4,
Bowl assy 7BC, Suction pipe 4"XI0’ GPM 110 TDH
70’ Head size 10X4 Flanged Column.

PLAINFIELD N.J. Trans charges estimated not to

and listed on dealers nvolce as a separate tem.

i ea 3,488.00

e::ceed $45 .00 All tran,

AMOUNT

$3488.00

g: Lven your

$3,488.00

charges

Inquir:es regarding this order should be made to: Mr.

[-’]RECBVO --INSFECTED "ACCEPTED, M4D CONFOILMS TO THE
CONtAC;T E]CCEPT AS NOTED ---- FINAL

pAITIAL

1. PAYM

E Client tit tl l TIP COMPLETE

FAL
37. AT . DM[ HVED TOTCT

CoL (919-45:L-2312)

. PAIO IT

67001-
SYM # .5190
MCB CLNC

,m $3,488.00

DIFF[4NCIS



THIS PARAGRAPH APPLIESONLY TO QUOTATIONS UMITTED:

Sup of dommtc ogln ,nkm oshenme indicated by quoter. The Gnvemmant the
right conzkler quotations modiflcaUonz therenf received after the date indk:ated thonld such
action be in the interest of the Govnment. This is request for inforntino and quotations
furnished offers. When quoting, complete blocks 11, I;2, 22, 23, 25. If yon unable to
quote, please adv/se. This request does not onmfit the Govemmont pay any cost incorlnd in
preparation the submisdon of thb quotation to proems cotract for supplies marines,

GENERAL PROVIEION

1. INSPECTION AND ACCEPTANCE Ins’cthm and accepter.c
otherw ixovid. Un delivary and acceptence, and after any rcsions, r_ of Io wl be the
Cont;’actor unhm loss msnlts from he.once of the United Stutesnmnt. Nowithetend the

rlUeont for any Govesnment pecon and test contned in spaclUons’appllcabl to thb
cooUact, enpt where qJzd inqsectinm tern qz"ml for perormor anldy by the
Govrnnmt. the Contrector d] parorm he Feffoml the impectiom and reqred to
substantiate that the supldi and services prov/ded under the contract conform the drawing,
specifications and contract requirements listed herein, incindin if applicable the techninei
requirements for the manufacturers’ part numbers specified herein.

;2. VARIATION IN QUANTITY No variation in the quantity of any item called for by this
will be accepted unle=s such variation has been catnod by condtiion of Ioeding, dripping,

packing, allowances in manufacturing processes, and then only the extent, if any, specified
elsewhere in this contract.

3. PAYMENTS Invoices shall he submitted in quadmplicete (one copy dot/be marked "Or/nul")
unless othervse specified, and shell contain the following information: Contract Order number,
Item number, description of supplies sendcee, sizes, quantities, unit pric and extended
totals, Bill of lading number and weight of shipment will he shown for thipments Government
Bills of Lading. Unless othenvise specified, payment he made partial deliveries accepted by the
Government when the due such deliveries warrants.

4. DISCOUNTS In connection with any discount offered, time will be computed from date of
delivery of the supplies carrier when acceptance is the point of origin, from date of delivery

destination port of embarkation when delivery and acceptance either of these points,
from the date the invoice voucher is received in the office specified by the Government, if
the latter is later than date of delivery. Payment is deemed be made for the purpose of earning the
discount the date of mailing of the Government check.. DISPUTES (a) Except otherwise provided in this contract, any dispute concerning question
of fact arising under this winch is disposed of by agreement shall be decided by the
Contracting Officer, who shall mad otherwise furnish copy thereof the Contractor. This
decision shall be foal and conclusive unless, within 30 days from the date of receipt of such copy, the
Contractor marls otherwise furnishes the Contracting Officer written appeal addressed the
Secretary. The decldon of the Secretary his duly authorized representative for the desenninatlon
of such appeals thall be foal and conclusive unless detenmned by of competent juAuliction

have been fraudulent, capricious, arbitrary, grossly neceuad]y imply
bad faith, supported by substantial evidence. The Contractor shall he afforded opportunity

be heard and offer evidence in support of his appeal. Pending final decision of dispute
hereunder, the Contractor shaft proceed diliganlly with the performance of the and in
accordance with the Contracting Officer’s decision. (b) Tbi "Disputes" clause does preclude
consideration of law questions in connection with decisions provided for in (a) above, provided, that

13. COMMERCIAL WARRANTY mpplies senticee furnisbed
und tlda cottt be ovemt by the ommeginl warnmties theContrantorstyes

any guctmn for sudt sulq:fiee mand that the rights and Ioedi wnvidnd herein in

addition to and do not Ihnit any rights affordnd to the Government by any oth clams of this

14. PRIoRn’IF.ALLOCATK)NAND ALLOTMENTS DEFENIE MATERIALS SYSTEM When
the tmonot of the ruder is $500 the Contractor shall follow the pmvialnoa of DMS Re.
and all other q)plicable regulations and orderl of the Buine and Defense Adminlatntion in

obteini contmged matemh and other products and rmtemla needed to fdl this order.

[o) Gener This is feat payment order, invoic wl he paid the of the Contractor’s
delivery to punt offior, cassier, or0 in shipmant by other meeua, to abe point of first receipt
by abe Gnvonmsont.

(b) Repomtbiflty .for Suppie Title the suppfies thall vest in the Government upml delivery
to punt office currier for shipment to the specified destination. Ifshipment is by
other than pot office caner, title to the supplies vt in the Gcwmenant uptm
delivery the point of lust receipt by the Gnvernment. Notwlthstandin8 any other wnvialon of the
porcKue order, the CnoU’actor shall all responsibility and of in for supplies (i)
received at de*tination, (ii) dameged in transit, (iii) not conformtmt to pun:hees requh’ew, The
Contractor either replace, repair, correct such supplies promptly at hil expeme, provM
intmctioes do furnied by the Contracting Officer within ninety (90) days from the date
title to the supplies in the Government.

{el Preption o[Invoice.
(I) Upon delivery of supplies to pot office, carrier, in thipmentl by other

means, the point of tint receipt by the Govlnmnt, the CnoUantor sh pze in

accordance with Clause of the Genenl] provtalnol of Pmhem Order, except that Invoices under
blanket purchase a’eement he prepangl in ancordance with the provialom of the aecment. In
shipments by either pot office can’ier, the ConUuctor either (A) cite his invoice
the date of thipmen, and nddrma ofcaninr, bill of lading numher other thipment document
number, (B) attach copi of suchdtto his tnvnloe evidence of shipment. In iddJtion
the invoice th] he prominently marked "Feat Pay." In of delivesy by other than port office

carrier, receipted copy of the Contractor’s document shall he attached the
invoice evidence of delivery.

(2) If the purchase imce excJudee the curt of Uamportation, the Contxactor shall enter the

prepaid thipping cot the invoice separate item. The cot of parcel punt inenreoce will not he
paid by the Government. If tranq)ovtetion charges seperete]y stated the invoice, the
Contractor ap’ee retein reintnd paid freight bi]h othes traesportation billin paid separately for

period of three years and furnish such bl]h to the Government wben requested for andti

(d Certification of lnoioe. The Contractor agrees that the submission of invoice to the
Government for payment is certification that the supplies for which the Government it being billed
have been shipped delivered in accordance with shippin inltructiom by the orderlil
officer, in the quantities thown the invoice, and thet such enppbes in the quantity and of the
quafity designated by the cited purchase order.

OUTER SHIPPING CONTAINERS SHALL BE MARKED "FAgg PAY"

16. (Thi" clnu applies if this is for serIce ar D notempfl byIblellfiom

RVICE CONTRACT ACT OF I Except the extent that exmptm, vacation,

tolerance would apply purent 29 CFR 4.6 if conga in of $200, the
nothing in ths shall be construed making final the decon of any administrative official,
representative, board question of law.

6. FOREIGN SUPPLIES This is subject the Buy American Act (41 U.S.C load/as
miplemented by Executive Order 10582 of December 17, 1954, and any restrictions in appropriation

the procuremanr of foreign supplies.

?. CONVICT LABOR The Contractor agrees employ for work det this contract any
person undergoing of impnsonrneot hard labor.

8. OFFICIALS NOT TO BENEFIT No member of Delegate Congress resident
cummins/crier, shall be admitted any share part of this contract, any benefit that may anne
therefrom, but this provision shall be construed extend this contract if made with
corporation for its general benefit.

9. covENANT AGAINST CONTINGENT FEES The Contractor that person
selling agency has been employed retained solicit this upon agreement
understanding for corru-mssion, percentage, brokerage, contingent fee, excepting bona fide
employees bona fide established commerci=l elling agencies maintained by the Contractor for
the purpose of securing business. For breach violation of this warranty the Government shall have
the right annul ths without liability in its discretion deduct from the price

consideration otherwise recover, the full of such cmnmission, percentage, brokerege
contingent fee.

10. GRATUITIES (a) The Government may, by written notice the Contractor, terminate the

right of the Contractor proceed under this if it is found after notice and hearing, by the

Secretary his duly authorized represents!ire, that gratuities fin the form ofentertainment, gifts
otherwise) offered given by the Contractor, any agent representative of the Contractor,
any officer employee of the Government with view toward securing contract securing
favorable with respect the awarding amending, the making of any determinations
with respect the patton’rang of such contract, provided, that the existence of the facts upon which
the Secretary }us duly authorized representative makes such findings shall be in issue and may be
reviewed in any competenl (b) In the this is terminated provided in paragraph
(a) hereof the Government shall be entitled (i) pursue the remedies against the Contractor
it could pursue in the of breach of the by the Contractor and (li) penalty in

addition any other damages which may be entitled by law exemplary damages in

{as determined by rhe Secreta’ his duly authorized reprerentarive) which shall he less
than three than times the incurred by the Contractor in providing any such

gratuities any such officer employee. (ct The rights and remedies of the Government Wovided in
this clause shall be exclusive and in addition any other rights and remedies provided by lsw

under this

11. RENEGOTIATION- This contract, and any subcontract hereunder, is subject the

Ranegotiation Act of 1951. amended (50/iS.C App. 1211 seq.I and shaft be deemed contain

al.l the p[ovisions required by Section 104 thereof, and is subject any subsequent of Congress
providing for the renegotlation of

12. CONDITION FOR ASSIGNMENT This Purchase Order may be assigned pursuant the

Assignment of Claims Act of 1940. amended (31 S.C 203, 41 S.C 13), unless until the

supplier has been requested and has accepted this order by execuring the Acceptance hereon.

Contractor and any subcon’actor hereunder shall pay of hil erep]oyees an in performing
wock the contract le than the minimum wale Ipeehq uncles 6(aXI) of the Fli
Laboi" Standards Act of 1938,-as Imended ($1,60 per hour). However, in whern secUesl
of the Fair Labor Standards Act of 1938 is applicable, the rotes thein will ipy,
regulations and interpretations of the Sense Contract Act of 1965 expre=nd in 29 CFR paxt 4

hereby incorporated by reference in contract.

AODITIONAk GENERAL PROVISIONS

17. CHANGES The Contractor Officer may any time, by written older, and without notk:e

the sureties, make changes, within the general scope of tl contract, in (i) drawtngt, desim,
specificetions, where the supplies be fta’nhed be specify manufactured for the

Govermnant in accordance therewith; (it) method of thtpment pack.g; and (ill) place of delivery.
If any such changn increase denreMe in the cot of, the time requ/red for performance
of this contract, whether changed not changed by any such ordes, equitable edjuatmant shall he

made by wtten mod/fication of tlds contract. Any by the Conmtctog for adjustment under
this clause be asserted within 30 days from the date of receipt by the Corttractor of the

notification of change prodded that the Conuacfil Ofl’er, if he decides thet the facts justify such
action, may receive and upon any such claim if mnnd prior to fmnl payment, under this

Fadute agree any adjustment she be dllpute concerning question of fact within
the meaning of the clause of this entitled "Dlqtec." How’er, nothit in thil clause shall

the Contractor flora procendin with the contract cha,

18. TERMINATION FOR DEFAULT The Cnotracim Officer, by written notice, may tesminste

this contract, in whnle in ptxt, for f.ilure of the Contractor to perform any of the provldom
hereo In such event, the Contractor shall he liable for damqes, iuclndinS the of

reprocuring sinar supplies sendcee; provided that, if (i) it it detemdned for any that the

Contractor in defa,,It (ii) the Contractor’s fei/ure perform is without hb and hit

subcontractor’s control, fault negJiBance, the temdnasion th.n he deemed he termination for

convenience under paragraph lf. As uled in th providon the term "subcontractor" end

"subcontractors" subcontractors at any tieg.

IS. TERMINATION FOR CONVENIENCE The Contract Officer, by written notice, may
terminate th contract, in whole in part, when it is in the best interest of the Government. If this
contract a for suplies and is temdnated, the Contractor shl be compeorated in accordanor with

Section VIII of the Anovd Servges Procurement Re.lotion, in effect this contract’s date. To the
extent that thl conuact is for services and is tetmlnated the Government Ihell he liable only for
payment in accordance with the peymant prnvions of tlds contract for services rendered Wior to the

effective date of termination.

20. AIONMENT OF CLAIMS Claims for monies due become due under dl

be a.gned only purmant the Amnment of Cleinu Act of 1940, tamended (31 U.$.C 203, 41
S.C I/. However, l=yments amgnee of monies under this contract shall not, to the extent

provided in said Act, amended, be subject reduction set-off. (See Cicuse 12.)

ACCEPTANCE
Tbe Contractor h.by accepts the offer represented by this numbered pun:hare order R may
previously have been is rnodl)ld, subject t MI o)’ file tt, arm ,
agrees perform the

U.S. GOVERNMENT PRINTING OFFICE: 1976-- 603"8|3/ 513 2"t S/N 0102-LF-011.380!
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LIME STONE FREE STATE MASONRY CEMENT BUILDING SUPPLIES
GENERAL MERCHANDISE STREET ROAD CONSTRUCTION









FORM A- 4

MAY ’70)

II.S0 I)EI}AR’I’MENT () TIlE IN’I’EII()R

(’;EC)I.t)(;ICA I, SUIVEY

()FI’I( E t)l" WA’I’ER I}ATA

INVENTORY OF IIYDROI,O(H(" DATA S’I’ATI()NS

QUAIATY OF WA’I’I.R

A I’I’R( )V I’] ).

Budget Iluiau N(). 42 RI48S

Approval Expires

1. AGENCY CODE

AGENCY STATION

8. DRAINA(;E I}ANIN CODE

No. Letter

12. PERIOD OF RECORD

B Discontinued

’i5. SITE
101 Seam

[] 102 Canal

[-103 Lake

STAI’I(}N NAME

STATE COIIE lt). (’(.)lINTY t’lil)F, 1. C()UNTY NAME

Contintlous
Y[] Interruption

I.I 14

Exceeds Year ..:.::;.:...::.
[]I04 Reservoir 1107 Well

I-’]105 Estuarine zone []108 Drain

[--I10G Spring f--1109 Other

16. TYPES OF LIA A A v’AII.??,LE AND FREQUENCY Ob MFJkSURI’:MENT (Enter approl)riatc n|ln|btr (3--14)t,c:ii(le L.ich para.-
cter to indicate freqtteacy of neasttrement. For par.:metcrs lelemelered, enter

Contilulotts

3: t__ 7<-mperane
:1’2 St,eciflc conductance
31g___ ;’.rhldiW
1-I Color
?]g__ Odor

316p; (field)
312p. (lab)
31 Eh
319Sapended solids
320Other

Daily :) Monl.hl7
Weekly 6 Qilarterly

Chvmic:d

331--t- Dissolved solids
:3Chloride
3::] Nuients (nitrogen)
38,t Nutrien (phosphor.s)
335Common ions
336lhlrdness
332-- Radillemical
338Dissolved oxygen
339her gases
340Mint "elemen
341__Pesticides (imecticides,

herbicides, etc.)
342Deteen S
343Bihemieal oxygen demand
3Caon (ttal. dissolved, etc.)

7 Annual
80thcr Periodic

Bi,)loic
3(;1 Colil’or ))l:;

:1(;__ Other iilCrti-oriil_:S)ll5
org;lliisllt) phytoplankton, e.

37 __Conccntr:ttion (stlspcnded)
372__ Pa rt i c se (suspended)
373__Particle se (bed toad material)
37,1

17. SUPPLEMFNTARY DATA AVAILABLE FOR STATION
[-] F21 5trfacc water station r] .t23 Water stage or level
F-]-.t2’? ,3round water station [,12.1 Water discharge

[]’195 Tinle of travel
[].IL6 Drainage area

1’,3. S-FORAGE OF DAT&

[] 501 Published
[5,b2 Not published

[-] 503 Data on punchcard
[--]50.1 Data on magnetic tape. disc) data cell, etc.

<) Other

19. INQUIRIES ABOUT DATA SHOULD BE SENT TO:

Office

Street No.

City, State, Zip
lllllll, City Code

20. DATA ARE AVAILABLE TO P.’.’,IC ON REQUEST [Yes [] No

I. OFFICE COMPLETING FORM

COMPILER’S NAME 23. DATE
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Engineering Dat , 2C.4

DWT Turbine Bowl Mechanical Data

/Z.I Table 13

D D, "%’-

mtl "’ Line Only

Bowl Assembly

Length (in)
Inter

First lae L’ Each Bowl

Bowl Open EnclosedlAdd’nl O D

_S_LZ_e _.S.SSh__att. S.haflSt
14", NA

6D 14’/, 18" 5" 5;

13., NA 5" ’ 5;;

.’QR._ 2..,_.
10J 2t’, 26
10L 23 27 8?; 3t 9;,

140 27’, 37 13 5 13’,,

5 z
14J 31’ 35 13 14

14H 30" 40 13) 3’/ 14.
18B’ 21" 35’.

.7A ,22’ NA___J ._

E
Thread

Sucbon Length Bowl Available
Bell Shaft Lineshaft

D+ DIsch Size Sizes

n.) IBowl (in.) __(in.) (in.)

5’/ 1,,
2

5:, ,;

715 1__ l?-& 1,1,/m

Avail-
Avail- able

able Suction
Column Pipe
Szes Sizes

3

4 4

3 4
4

6_ 6

Bowl Assembly
Weights (Ibs)

Each
dd’nl,

Stage

First ;tacJe
pen =’nclosed
S_haft Shaft

47.5 57.0

47.5 57.0

_1
_.137
2#6 0__
.220.0._
225 0

5300

__s7_o_
568 0

16.0

AvadaDle
DlSCh
Head
Sizes
(in.)

4,6

170 4

34.0 6

9’, 2 1’,’ 1-1’] ( 6.8 8 1950 0 6.8. 0

10

13Y 2’4 2 1-2740 10 12 459.0 1690 10. 12

12

10 10 4930 1950 10, 12

12

17 J 2_ 17 2.;& 12.14’ 843._ 50 3740 12.14

(1) Unless otherwise noted hrst stage bowl assembly consists of: suction bowl for threaded suchon pipe.

intermechate bow and dscharge bowl for threaded column.

(2) Avadable with SUChOn bell only

(3) Dscharge bowl avadable only wth enclosed lineshaft Flanged bottom column section used for open

hneshaft
(4) Yhrust balancing svadable with these





GOUIOS PIIOPOSAt NO

CUSTOMER

TE.-G r,2,

’:’ f i;’),!l I:’ ’1 1

’.7:
m- .::::

50

81’14-

/ I oF :i: I:F :;: :::: .’:-.::+.

-0: ....... ,-;M.--. i

,- ..-
"

a
U.S. GPM I 0 200 400 600 : 800: ]:IOOU" : :1;. :;
EU.EXR[S K
PER H. F

0 100 200 300 400

CurveNL 105

Size: 10 JMO

----:--E- ,
EFFIGIENCYgs:---,-3

ERF BASED2-I

BRI,’IMPELLERS
CI.VITRIGLAS$

ENAMELLED BOWLS

bs./ I.
’14.1 K ./M.

K(BaL)=

PUMPS

umpi,
tint
guarant Column

o

CAPACITY
LL S. GPM

CU.METRES
PER FIR

14- !

:. .iL’.i":’
,.- ’: :.’.. .’_

0 200 400 ! 600 ’! 800

IOJMC

RPM: 1760

STGS.-
2

3

PERF. BASED ON:
BRZ. IMPELLERS &
C.I.VITRIGLASS
ENAMELLED BOWLS

Impeller, CLOSED

K(Bal.)=

GOULDS
PUMPS

Characterlstc be.s

not included.





GOU L  ,c PUMP
L PUMP DIVISION

Installation, Operation and Maintenance Instructions

Model DWT
Deep Well
Turbine Pumps

TENCARVA MACHINERY CO,
P. O. BOX 3407
WILMINGTON, N. C. 28406
PHONE (919) 799-8800
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SECTION I
INTRODUCTION

1-1. INTRODUCTION
I-2. The design, material, and workmanship in-

corporated in the construction of Goulds Pumps
makes them capable of giving long, trouble-free
service. The life and satisfactory service of any
mechanical unit, however, is enhanced and extend-
ed by correct application, proper installation, peri-
odic inspection and careful maintenance. This in-
struction manual was prepared to assist operators in

understanding the construction and the correct
methods of installing, operating and maintaining
these pumps.

Study thoroughly Sections 1 13 and carefully fol-
low the instructions for installation and operating.
Sections 14- 16 are answers to trouble and main-
tenance questions. Keep this instruction manual
handy for reference. Further information can be ob-
tained by contacting the Vertical Turbine Division,
Goulds Pumps, Inc., City of Industry, California or

your local branch office.

WARNING: Goulds Pumps, Inc. will
not be liable for any damages or delay
caused by failure to comply with the pro-
visions of this instruction manual.

1-3. RECEIVING AND CHECKING
1-4. The pump shall be carefully supported prior
to unloading from the carrier. Handle all compo-
nents carefully. Inspection for damage of the ship-
ping crate shall be made prior to unpacking the
pump. After unpacking, visually inspect the pump,
and check the following:

A. Contents of the pump assembly against
shipping list.

B. All components against damage.
C. The shaft is not bent.

1-[i. Any shortages or damages should be im-
mediately called to the attention of the local freight
agent of the carrier by which the shipment arrived
and proper notation made on the bill. This shall
prevent any controversy when claim is made and
facilitate prompt and satisfactory adjustment.

1-6. MATERIALS AND E(;)UIPMENT
REOUIRED
1-7. The material and equipment necessary for
installation of the pump, will vary with the size of
the pump and the type of installation.
The following list of standard tools and supplies
are offered only as a guide.

BULK MATERIAL

Anti-Galling Lubricant such as

("MOLYKOTE" DOW CORNING).
Thread Compound
Lubrication Oil

Turbine Oil (SEE SECTION 17)
Grease (SEE SECTION 17)
Solvent, petroleum-base (kerosene, distillate or

unleaded gasoline)
Grouting material, non-shrinking

RIGGING EQUIPMENT
Mobile power hoist; or a traveling crane;

or a derrick

Dragline and blocks

Deep throat clamp
Elevator clamps
Clevises for use with eyebolts
Capstan drive (Cat head and cat line) for

making threaded joints (optional)
Timbers size, length and quantity as re-

quired to support long pump parts on the
oor

I-Beams or timbers to support pump over well
Tail rope size and length as required

Co HAND TOOLS

Pipe wrenches

Chain tongs
Chain wrench (clamp type)
Clean rags
Feeler gages
Set of mechanic’s tools including: files, wire

brush, pliers, wirecutters, pocket knife and

pipe wrenches

OPTIONAL TOOLS TO FACILITATE
PUMP ASSEMBLY AND DISASSEMBLY:

All pumps:
1. Ammeter to assist in final impeller adjustment

(SEE SECTION 13).

All pumps with impeller taper collets:
1. Collet hammer to assist in bowl assembly and

disassembly (SEE SECTION 16).

Oil lubrication (enclosed line shaft).
1. Tube tension adapter. (SEE SECTION 9).
2. Dynamometer Scale.



SECTION
STORAGE

2-1. STORAGE
2-2. Goulds Pumps carefully preserves and pro-
tects its products for shipment. However, the effec-
tive life of the preservatives applied at the factory
can vary from 3 to 18 months depending on the
severity of the environment in which the equipment
is stored. This section provides procedures for pre-
paration prior to storage and maintenance during
storage of Goulds’ pumps. These procedures are

necessary to protect the precision parts of the

pumps. Specific procedures for storing motors, gear-
heads, and engines, should be obtained from the

equipment manufacturer. This section is intended
to be of general assistance to users of Goulds’
pumps. It shall not modify, amend and/or other-
wise alter the scope of Goulds Pumps warranty in

any way whatsoever.

2-3. STORAGE PREPARATION
2-4. Goulds vertical pumps require proper pre-
paration for storage, and regular maintenance dur-
ing storage. The pump shall be considered in stor-

age when it has been delivered to the job site and
is waiting installation. If a pump has been installed
but is not in regular operation, such as seasonal
shutdown, see Section 14.

2-5. RECOMMENDED STORAGE
PROCEDURES

A. Controlled storage facilities should be main-
tained at an even temperature 10F or more above
the dew point with relative humidity less than 50%
and little or no dust. (If these requirements cannot
be met the pump is to be considered in uncontrolled
storage).

B. For uncontrolled storage periods of 6 months
or less, the pump is to be inspected periodically to
insure that all preservatives are intact.

C. All pipe threads and flanged pipe covers are

to be sealed with tape.

D. The pump must not be stored closer than
6 inches to the ground.

2-6. PREPARATIONS FOR UNCONTROL-
LED LONG TERM STORAGE
2-7. Storage periods over 6 months require the

preceding uncontrolled storage procedure plus the

following:

A. Inspect the lube oil and seal flush piping,
and either fill the piping with rust preventative oil,
or recoat the piping periodically to prevent corrosion.

B. Place 10 pounds of moisture absorbing des-
sicant or 5 pounds of vapor phase inhibitor crystals
near the center of the pump. If the pump is assem-

bled, place an additional one pound in the dis-

charge nozzle securely fastened to the discharge
flange.

C. Install a moisture indicator near the peri-
meter of the pump. Cover the pump with 6 mil
minimum thickness black polyethylene or equal and
seal it with tape. Provide a small ventilation hole

approximately 1/2 inch diameter.

D. Provide a roof or a shed shelter to protect
from direct exposure to the elements.

SECTION 3
PREPARING THE SITE

3-1. PREPARING THE FOUNDATION
3-2. The foundation must be rigid, level and of
adequate strength to support the complete weight of
the pump plus the weight of the liquid passing
through it. Weight data is given on the Certified

Pump Outline Drawing, if provided, or may be
calculated from data given in Section 17. For fluid

weight see Table 17-5 (SECTION 17). Concrete
foundations shall have bolts with a pipe sleeve 21/2
times the bolt diameter embedded in the concrete,
sized and located in accordance with the dimensions

given on the Pump Certified Outline Drawing or

established by actual measurement of discharge head
or subbase mounting holes. The pipe sleeve allows

movement for final positioning of the foundation
bolts. A dam for grouting shall be constructed.
(SEE FIGURE 3-1 ). Occasionally there is a gradual
settling of the ground around a well. If settling is

anticipated pour a foundation on opposite sides of
the well, outside the area of potential settling, and

bridge across the well with suitable I-Beams to carry
the weight of the pump. When mounted directly on

a structural steel frame, the pump shall be located

directly over or as near as possible to the main
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building members, beams or walls. Base plates shall
be bolted to the supports to avoid distortion, pre-
vent vibration, and retain proper alignment.

3-3. DEEP WELL TURBINE PUMP
Install the pump only after the well has been proven
and production characteristics established, by means
of a test pump. The lowest extremity of the pump
must be above the perforations of the well casing,
to avoid air entrainment, and excessive friction
which may cause extensive pump damage.

3-4. WATER LEVEL

3-5. To establish the water level in a well pro-
ceed as follows:

A. Install a pipe or copper tube of known
length, 10 to 20 feet below the lowest possible
pumping level. Make all joints air tight utilizing
thread compound.

B. Pump air into the line until the indicated
air pressure stabilizes. This indicates that all the
water has been expelled from the pipe. The gage
reading indicates the pressure necessary to support
a column of water of a height equal to the depth
that the pipe is submerged.

WATER LEVEL AIR LINE LENGTH (FT.)
(Ft. Below Ground)

GAGE READING IN PSI x 2.31
MINUS SPECIFIC GRAVITY OF LIQUID

3-6. The first stage (closest to suction bowl)
must be completely submerged at the minimum
standing water level. With a tail pipe the minimum
pumping water level may fall below the first stage,
but this distance must be subtracted from the NPSH
available. The NPSH available must always exceed
NPSH required by the pump. The suction bowl or
tail pipe must be sufficiently submerged to prevent
vortexing.

4-1. BOWL INSTALLATION
4-2. Pumps that are 20 feet or less in length are

usually shipped completely assembled with excep-
tion of the driver, vent piping, mechanical seal or
packing, and headshaft, if a vertical hollow shaft
driver is supplied.

WARNING
DO NOT WORK UNDER A HEAVY,
SUSPENDED OBJECT UNLESS
THERE IS A POSITIVE SUPPORT
UNDER IT, WHICH WILL PROTECT
PERSONNEL SHOULD A HOIST OR
SLING FAIL.

4-3. Prior to installing the bowl, remove all ac-
cumulated dust, oil or other foreign matter from
external surfaces of the pump components and
proceed as follows:

A. Position a suitable lifting device over the
wel! or sump opening. Place two timbers or I beams
across the well or sump opening strong enough to
safely support the weight of the entire pump.

SECTION 4
INSTALLING THE BOWL

NOTE
IF THE PUMP IS COMPLETELY AS-
SEMBLED, PROCEED TO SECTION 7.

B. If pump exceeds 200 feet measure available
bowl lateral (shaft end play) by pushing shaft to-
wards suction bowl, mark shaft, pull shaft out and
mark again and record, this will later aid in ad-
justing impellers.

C. If provided, install tail pipe (697). Place
an elevator clamp just below the tail pipe threads.
Attach a sling to the clamp and to hoist hook.
Hoist over the well or sump and attach strainer
(698) if provided. Lower tail pipe until clamp rests
firmly on the supporting timbers. (SEE FIGURES
5-1 AND 6-1).

D. Attach and secure an elevator clamp just be-
low and firmly butted against the top intermediate
bowl flange (670). Attach a sling to the clamp and
pass the loop end of the sling over the hoist hook.
Guide the pump suction to prevent bumping or

dragging and hoist the assembly over the well or

sump opening.

--3--



E. If pressure flush lines to the tail bearing are

provided, attach the flush lines to suction bowl and
along the length of the bowl assembly. Lubricate

joints with thread compound.
F. If a tail pipe is provided, apply thread com-

pound to the tail pipe threads and carefully thread
tail pipe into bowl assembly, until joints butt.

G. If a suction strainer (698) is provided,
assemble to suction bowl.

H. Lower the bowl assembly into well or sump
until elevator clamp rests firmly on the supporting
timbers.

J. Place a cover over bowl assembly to prevent
entrance of dirt or other foreign matter. Check to
see that pump shaft coupling (649) is clean.

K. If keyed shaft coupling is used, remove up-
per split ring and key.

CAUTION

DO NOT DROP ANY FOREIGN OB-

JECT INTO THE BOWL ASSEMBLY.
SUCH AN OBJECT CAN CAUSE
SERIOUS DAMAGE TO THE PUMP
AND ANY DOWNSTREAM COM-
PONENTS. ANY FOREIGN OBJECT
DROPPED INTO THE BOWL AS-
SEMBLY MUST BE RETRIEVED
PRIOR TO CONTINUING ASSEM-
BLY.

INSTALLING
SECTION 5

PRODUCT LUBRICATION
(OPEN LINESHAFT)

COLUMN

5-1. INSTALLING PRODUCT LUBRICA-
TION COLUMN (SEE FIGURE 5-1).

5-2. Installation of product lubrication column,
proceed as follows:

A. Check that bottom line shaft is not bent and
insert into bottom column section.

B. Place an elevator clamp near top of column
just below, and butted firmly against, column pipe
coupling (645). For flanged columns, place the
elevator clamp just below the flange.

NOTE
FOR FLANGED PIPE, TOP OF COL-
UMN HAS A FLANGE WITH UN-
TAPPED HOLES.

by tying a tail rope to deep throated clamp attached
to the bottom of column, then tie a clove hitch or

double half hitch around the shaft in the threaded
area. Figure 5-2 also shows the alternate method
(dotted lines).
D. For all keyed shafts, threaded shafts, and

for safety, use chain wrenches (clamp type) at-

tached to shaft just above the shaft tail rope hitch.
For keyed shafts, the tail rope hitch shall be above
the keyway.

E. Utilize the remaining tail rope to keep ten-

sion on the knots during hoisting. Lower end of
column section shall be guided by drag line which
is pulled by the hoist. A traveling block for the

drag line shall be attached to a deep throated clamp,
which is secured to bottom of the column.

CAUTION
ELEVATOR CLAMP PADS MUST BE
BUTTED FIRMLY AGAINST THE
FLANGE, NOT AGAINST FLANGE
TO COLUMN WELD, AND POSI-
TIONED IN SUCH A MANNER AS
TO ALLOW MAXIMUM INSERTION
OF FLANGE BOLTS. BEFORE PRO-
CEEDING, CHECK BY INSERTING
FLANGE BOLTS T H R O U G H
FLANGE. A MINIMUM OF ONE-
HALF OF THE FLANGE BOLT
HOLES MUST NOT BE OB-
STRUCTED.

C. Attach a sling to elevator clamp and to hoist
hook. Tie bottom of shaft (646) to column (644),

NOTE
FOR FLANGED COLUMN, TRAVEL-
ING BLOCK SHALL BE ATTACHED
TO AN EYE BOLT, THREADED
THROUGH A FLANG BOLT HOLE.

F. Hoist column section over pump, keeping
tension on tail rope. With column in a vertical posi-
tion, remove drag line and traveling block, lower
column until bottom line shaft is properly aligned
with impeller shaft coupling.

CAUTION
USE "MOLYKOTE" DOW-CORNING
OR EQUAL FOR ALL GALLING
MATERIALS SUCH AS 316 STAIN-
LESS STEEL.



G. For keyed shaft, install retaining ring, and
insert key onto line shaft. Lower into shaft coupling
approximately one inch. Insert split ring, lower
lineshaft until split ring bottoms in the groove.

H. With line shaft in proper position on coup-
ling, remove tail rope, and start threading line shaft
into coupling. Clean any dirt which may have en-
tered the threads underneath the tail rope, and
apply a few drops of oil to shaft threads if non-

galling material. Thread manually until resistance
is felt. Finish the joint utilizing a pair of pipe
wrenches. Use care not to apply wrenches on bear-
ing journal areas.

NOTE
SHAFT THREADS ARE LEFT HAND.

CAUTION
MAKE UP THREADED JOINTS
MANUALLY TO VERIFY THAT
THREADS ARE PROPERLY ENGAG-
ED PRIOR TO APPLYING A
WRENCH OR A POWER DRIVE. IF
CROSS THREADING OCCURS,
BREAK THE JOINT AND REPAIR
THREADS. IF THREADS ARE BE-
YOND REPAIR, REPLACE THE
DAMAGED PART.

J. Pumps equipped with keyed coupling, secure

retaining ring with capscrews.

K. Clean column threads and lubricate with
thread compound.

L. Lower column section (644) until column
aligns with discharge bowl threads. Manually,
thread column into discharge bowl.

M. Complete joint by tightening column with
chain tongs, or capstan drive, and rope until end of
column butts firmly against discharge bowl (661).
N. Flanged columns-lower column section un-

til column flange engages the flanged top bowl reg-
ister. Insert as many capscrews through both flanges
as possible, a minimum of one-half the total. Tight-
en capscrews gradually in diametrically opposite
pairs.

CAUTION
DO NOT DROP ANY FOREIGN OB-
JECT INTO THE PUMP ASSEMBLY.
SUCH AN OBJECT CAN CAUSE
SERIOUS DAMAGE WHEN THE
PUMP IS STARTED, AND ALSO TO
DOWNSTREAM COMPONENTS.
ANY FOREIGN OBJECT DROPPED
INTO THE PUMP ASSEMBLY MUST
BE RETRIEVED PRIOR TO CONTIN-
UING ASSEMBLY.

P. Pump with flanged column Lift pump
assembly high enough to allow rotation of the
elevator clamp one-quarter turn. Realign and lower
assembly. Install and tighten remaining capscrews.
Repeat rotation and tightening procedure until all
the capscrews are uniformly tight.

Q. If required, attach the next section of pres-
sure flush line and secure to column.

R. Lift the assembly and remove the elevator
clamp secured to bowl assembly. Slowly lower as-

sembly into well or sump until column elevator

damps gently come to rest on timbers, and remove

sling.

S. Place bearing retainer (652) over shaft
(646) and locate it in the column flange register
or column coupling recess, whichever the case

may be.

NOTE
POUR A SMALL AMOUNT OF OIL
BETWEEN BEARING AND SHAFT
OR SHAFT SLEEVE. (METAL BEAR-
INGS ONLY).

T. REMOVABLE SHAFT SLEEVE Slip
sleeve on shaft and through bearing retainer, align
sleeve hole and shaft hole, and press in roll pin.

CAUTION
DO NOT STRIKE PIN WITH A HAM-
MER. THIS WILL KNOCK THE
SHAFT OUT OF ALIGNMENT.

NOTE
PLACE A COVER OVER COLUMN
OPENING TO PREVENT ENTRANCE
OF FOREIGN MATTER.

NOTE
AFTER THE FIRST COLUMN SEC-
TION, THE SHAFT SHOULD BE
SUPPORTED WITHIN THE LINE-
SHAFT BEARING ( 653 ). THE
SHAFT SHOULD EASILY BE PULL-
ED TO THE CENTER OF THE
BEARING. IF RESISTANCE IS FELT,
WHEN MOVING THE SHAFT A
BENT LINESHAFT MAY BE INDI-
CATED. PULL PUMP AND CHECK
LINESHAFT FOR STRAIGHTNESS.

U. Clean shaft (646) threads and lubricate
with oil if non-galling material. Thread shaft coup-
ling (649) on shaft until one-half of coupling
threads are engaged.

V. KEYED COUPLING Install lower half
of keyrod coupling on shaft. Remove upper retain-

ing ring, upper split rings, and key.

__5
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DEEP THROATED GLAM

Figure 5-2 Product Lubrication Column Hoisting

W. Repeat the preceding procedures until all
column sections required for the proper setting have
been installed excluding the column adjusting
nipple (631), if required.

NOTE
FOR FLANGED COLUMN, DO NOT
OVER-TIGHTEN FLANGE BOLTS IN
ORDER TO MAKE FLANGE FACES
MEET. FLANGE FACES ARE DE-
SIGNED TO BE SEPARATED BY
BEARING RETAINER.

X. If required, install the column nipple with
longest threaded end upward. Thread lock ring
(639) on column.

CAUTION
DO NOT USE A CLAMP ON THE
COLUMN ADJUSTING NIPPLE TO
SUPPORT THE PUMP ASSEMBLY.

SECTION 6
INSTALLING OIL LUBRICATION COLUMN

(ENCLOSED LINESHAFT)

6-1. INSTALLING OIL LUBRICATION
COLUMN (SEE FIGURE 6-1).
6-2. Installation of oil lubrication column, pro-
ceed as follows:

A. Insert tube (654) and shaft (646) sections
into column section.

B. Place an elevator clamp near top of column
just below and butted firmly against column pipe
coupling (645). For flanged columns, place the
elevator clamp just below the flange.

CAUTION
ELEVATOR CLAMP PADS MUST BE
BUTTED FIRMLY AGAINST THE
FLANGE, NOT AGAINST FLANGE
TO COLUMN WELD, AND POSI-
TIONED IN SUCH A MANNER AS
T O A L L O W INSERTION OF
FLANGE BOLTS. BEFORE PROCEED-
ING, CHECK BY INSERTING
FLANGE BOLTS T H R O U G H
FLANGE. A MINIMUM OF ONE-
HALF OF FLANGE BOLT HOLES
MUST NOT BE OBSTRUCTED FOR
INSERTION OF FLANGE BOLTS.

C. Attach a sling to elevator clamp and to hoist
hook. Attach bottom of shaft (646) to column
(644), by tying a tail rope to deep throated clamp
attached to bottom of column. (SEE FIGURE 6-2).
Tie a clove hitch or double half hitch around the
enclosing tube and then around the shaft in thread-

ed area. Figure 6-2, also shows the alternate
method (dotted lines).

D. For all keyed shafts, and for safety, on
threaded shafts, use chain wrenches (clamp type)
on the shaft just above the shaft tail rope hitch.
(SEE FIGURE 6-2). For keyed shafts the tail rope
hitch shall be above the keyway.

E. Utilize the remaining tail rope to keep ten-
sion on the knots during hoisting. Lower end of
column section shall be guided by a drag line
which is pulled by the hoist. A traveling block for
the drag line shall be attached to a deep-throated
clamp, which is secured to bottom of the column.
Take care that clamp does not damage the column
threads.

F. Hoist column section over pump, keeping
tension on tail rope. With column in a vertical posi-
tion, remove drag line and traveling block, lower
column until bottom line shaft is properly aligned
with pump shaft coupling.

CAUTION
USE "MOLYKOTE" DOW-CORNING
OR EQUAL FOR ALL GALLING
MATERIALS SUCH AS 316 STAIN-
LESS STEEL.

G. For keyed shaft, install retaining ring and
insert key onto line shaft, lower into shaft coupling
approximately one inch. Insert split ring, lower line-
shaft until split ring bottoms in the groove.
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H. With line shaft in proper position on coup-
ling, remove tail rope and start threading line shaft
into coupling. Clean any dirt which may have en-
tered the threads underneath the tail rope and apply
a few drops of oil to shaft threads (If non-galling
material ).

NOTE
SHAFT THREADS ARE LEFT HAND.

CAUTION
MAKE UP THREADED JOINTS
MANUALLY TO VERIFY THAT
THREADS ARE PROPERLY ENGAG-
ED PRIOR TO APPLYING A
WRENCH OR A POWER DRIVE. IF
CROSS THREADING OCCURS,
BREAK THE JOINT AND REPAIR
THREADS. IF THREADS ARE BE-
YOND REPAIR, REPLACE THE
DAMAGED PART.

Thread shaft into coupling, manually until resist-
ance is felt. Complete the joint utilizing a pair of
pipe wrenches, butting the bottom of the shaft
against the top of the shaft. Use care not to apply
wrenches on bearing journal areas. Remove all burrs
and chips with a clean cloth.

J. Pumps equipped with keyed coupling, secure

retaining ring with capscrews.
K. Carefully lower column section until lower

end of the tube section rests on adapter bushing
(668). Remove tail rope, clean outside of adapter
bushing and lubricate with thread compound.
Thread tube section onto adapter bushing manually,
until resistance is felt. Complete tube joint by util-
izing a pair of pipe wrenches or chain tongs, butting
the end of the tube against the upper end of the
tube adapter bushing.

L. Clean column threads and lubricate with
thread compound.
M. Lower column until column aligns with dis-

charge bowl. Manually thread column into dis-
charge bowl. Complete joint by tightening column,
utilizing chain tongs or capstan drive and rope until
end of column butts firmly against discharge bowl.

CAUTION
MAKE UP THREADED JOINTS
MANUALLY TO VERIFY THAT
THREADS ARE PROPERLY ENGAG-
ED PRIOR TO APPLYING A
WRENCH OR A POWER DRIVE. IF
CROSS THREADING O C C U R S,
BREAK THE JOINT AND REPAIR
THREADS, IF THREADS ARE BE-
YOND REPAIR REPLACE THE DAM-
AGED PART.

N. Flanged columns lower section until
column flange engages the flanged discharge bowl
register. Insert as many capscrews through both
flanges as possible a minimum of one-half the total.
Tighten capscrews gradually in diametrically oppo-
site pairs. Lift pump assembly, rotate elevator clamp
one-quarter turn, realign and lower assembly. In-
stall, and tighten the remaining capscrews. Repeat
rotation and tightening procedure until all cap-
screws are uniformly tight.

CAUTION

JECT INTO THE PUMP ASSEMBLY.

P. If provided, attach the next section of pres-
sure flush line and secure to the column.

Q. Lift pump assembly and remove elevator
clamp secured to bowl assembly. Slowly lower as-

sembly into well or sump until elevator clamp gent-
ly comes to rest on timbers and remove the sling.

R. Keyed coupling Install lower half of
keyed coupling on shaft. Remove upper retaining
plate, upper split ring and key.

S. Repeat the preceding procedures. At equally
spaced intervals throughout the column assembly,
install tube stabilizer (658) over the enclosing tube
(654), using soapy water as lubricant. Continue un-

til all column sections for the proper setting have
been installed, excluding the column adjusting nip-
ple (631), if provided. If pump is equipped with
column adjusting nipple, install it with longest
threaded end upward. Thread lock ring (639) on
column.

CAUTION
DO NOT USE A CLAMP ON THE
COLUMN ADJUSTING NIPPLE TO
SUPPORT PUMP ASSEMBLY.



SECTION 7
INSTALLING THE DISCHARGE HEAD

7-1. INSTALLING A COMPLETELY
ASSEMBLED PUMP

7-2. For pumps shipped from the factory assem-

bled with driver, suction bearing pressure flush line,
suction strainer, and/or tail pipe, remove these com-

ponents prior to installing the pump assembly.

A. Attach a sling to the discharge head and
hoist the pump assembly over the well. Carefully
guide the pump to avoid dragging or bumping the
suction end.

B. If applicable, reassemble suction bearing
lube line, tail pipe and/or suction strainer. Refer
to SECTION 4.

C. Continue assembly procedure with paragraph
7-4 step H.

7-3. INSTALLING THE DISCHARGE HEAD

7-4. If a subbase is provided, remove any burrs
and clean thoroughly. Install the discharge head on

the subbase and secure it with capscrews provided.

A. If the stuffing box (SEE FIGURE 8-1 or

oil tube tension nut (SEE FIGURE 9-1 ), is assem-
bled to the head, remove these components at this

time.

B. Thread two eyebolts in the head driver

mounting holes diametrically opposite. Attach a

sling to eyebolts and hoist discharge head over the

pump.

CAUTION
DO NOT LIFT HEAD BY LIFTING
LUGS IF PUMP IS NOT ATTACHED.
THE HEAD IS HEAVIER ON THE
DISCHARGE SIDE AND WILL TIP.

C. Clean the threads at upper end of column

assembly and lubricate with thread compound.

CAUTION
DO NOT BUMP OR SCRAPE THE
SHAFT PROTRUDING ABOVE THE
COLUMN. THIS COULD RESULT IN
BENDING OR DAMAGING THE
SHAFT.

D. Slowly lower the discharge head, aligning
the vertical hole in the center with the shaft pro-
truding above the column. Continue to lower the
discharge head (600), until the large threaded hole
in the bottom of discharge head rests squarely on

top of column. Rotate discharge head, threading on-

to column, butting the top of column tightly against
the discharge head. (SEE FIGURE 6-1).

E. If pump has a column nipple (631) with
product lube, screw the discharge head onto the col-
umn nipple until the head shaft (608) extends
above the top of pump base, about one inch plus
adjusting nut thickness, and the distance through
the motor or gearhead drive, often referred to as

the C.D. Dimension. For oil lube (enclosed line

shaft), the tube nipple (631) should be approxi-
mately 3,, above the surface where the tube ten-
sion plate (625) mates with the head (600).

F. If a pressure flush line is being installed,
terminate above the discharge head base.

G. Hoist the discharge head by lifting lugs, and
remove elevator clamp attached to column.

H. Remove the supporting timbers or I beams
and clean the top of foundation area. Orient the dis-

charge head in the required position. Lower the

pump, until the base of the discharge head engages
the foundation bolts. If a concrete foundation is
used place leveling wedges near the foundation
bolts. In case of a structural foundation or pump
which will not be grouted to the foundation use

shims for leveling the pump.

J. Continue to lower the pump until base of dis-
charge head or subbase rests firmly on the wedges
or shims.

K. Check the levelness of the discharge head in
all directions, utilizing a spirit level across the driver

mounting surface of the discharge head. The dis-

charge head must be level with all wedges or shims
butting tightly against the base of discharge head
and against the foundation. Install nuts on founda-
tion bolts, tighten them gradually and uniformly.
Check to see that pump has remained level in all
directions after final tightening.
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SECTION 8
STUFFING BOX INSTALLATION
(PRODUCT LUBRICATION)

8-1. STUFFING BOX INSTALLATION
A. If provided install headshaft sleeve and

press pin into shaft.

NOTE
DO NOT STRIKE PIN WITH A
HAMMER, THIS WILL BEND SHAFT
OR KNOCK IT OUT OF ALIGN-
MENT.

8-2. FOR STYLE "A"
A. Position gasket (779A) on discharge head.

Slide stuffing box (616) down over the headshaft
(608) into position on the gasket. Secure with cap-
screws (758B).

B. Insert lantern rings (621), and packing
rings (620A) as shown in figure 8-1. Install pack-
ing rings 180 apart, for each successive packing
ring installed.

C. Install split gland (618), and insert studs
(739A) through split gland and into stuffing box.
Install nuts (735A) finger tight. Install grease line
or pipe plug (747G) in grease port, and bypass
line (624) in bypass port.

NOTE
GREASE PORT IS DESIGNATED AS
PORT "A" AND BYPASS AS PORT
"B" STAMPED ON STUFFING BOX.

CAUTION
DO NOT OVER-TIGHTEN STUFF-
ING BOX. IT CAN WEAR OUT
PACKING PREMATURELY AND
SERIOUSLY DAMAGE THE SHAFT.

8-3. FOR STYLE "B"
A. Same as for style "A".

B. Insert packing washer (789C) and packing
(620A) as shown in figure 8-1.

C. Install split gland (618) and insert studs
(739A) through split gland and into stuffing box.
Install nuts (735B) finger tight. Install bypass line
in bypass port (624).

NOTE
GREASE LINE MAY BE INSTALLED
AS AN OPTION TO BYPASS LINE IF
DISCHARGE PRESSURE IS LESS
THAN 100 PSI.

8-4. FOR STYLE "C"

A. Same as for style "A".
B. Install packing rings (620A).
C. Install split gland (618) and insert studs

(739A) through split gland and into stuffing box.
Install nuts (735A) finger tight.

8-5. Instructions for installing the mechanical
seal are provided by the manufacturer of the seal.
These instructions must be carefully followed to
prevent leakage or premature wear of the seal or
the pump shaft.

Sle A

Style B

Style C
Figure 8-1 Stuffing Box
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SECTION 9
INSTALLING TUBE TENSION PLATE ASSEMBLY

AND LUBRICATION SYSTEM
(OIL LUBRICATION)

9-1. INSTALLING THE TUBE TENSION NUT
A. Lubricate tube threads and underside of ten-

sion plate flange with thread compound. Thread the
tension plate (625) onto the enclosing tube nipple
(629) manually until its shoulder rests on the dis-

charge head. (SEE FIGURE 9-1 ).

This shall pull the tension plate off the discharge
head. Manually thread the tension plate to reset it.
Release tension, remove dynamometer scale and
special fitting.

TABLE 9-1
WEIGHT-PER-FOOT OF ENCLOSING TUBE

TUBE SIZE WEIGHT PER FOOT
(INCH) (LB.)

1%

2
21/z
3
31/
4
5
6

2.99
3.63
5.02
7.66
10.25
12.50
14.98
20.78
28.57

Rgure 9-1 Tension Plate Ass (Drip Feed Lubrication)

9-2. TENSIONING THE ENCLOSING TUBE
A. The enclosing tube sags from its own weight

as it is installed, and must be pulled tight (ten-
sioned) to make it straight. This section describes
two methods of tensioning the tube. The direct pull
method is more precise and is preferred. The second
method the wrenching method is given as an
alternate.

NOTE
THE CORRECT TENSION IS EQUAL
TO THE WEIGHT OF THE ENCLOS-
ING TUBE PLUS 10%.

B. ,Weights per foot for each tube size are

given in Table 9-1. Multiply by total length of the
tube to determine the total weight.

9-3. DIRECT PULL METHOD
A. The upper end of the tube may be pulled by

the hoist to obtain the pre-determined tension value.
This requires the use of a dynamometer scale and
an adapter fitting to grip the tube. (TUBE TEN-
SION ADAPTER AVAILABLE THROUGH
FACTORY). With the tension plate installed man-

ually but not tightened, thread the special fitting
onto the top of the tube to full engagement. Attach
the dynamometer scale to the fitting, and connect
the upper end of the scale to the hoist hook. Oper-
ate the hoist hook to apply the required tension.

9-4. WRENCHING METHOD
A. If a dynamometer scale is not available, the

tube can be tensioned by wrenching the tube nut.

Torque the tension plate to take all slack out of the
tube, and induce a reasonable amount of tension by
turning tension plate counterclockwise.

NOTE
DO NOT TURN CLOCKWISE TO
ALIGN HOLES IN TENSION PLATE
AND DISCHARGE HEAD.

9-5. DIRECT PULL AND WRENCHING
METHOD

A. Install capscrews (758F) in the tension

plate. Pour one pint of oil down the oil tube.

B. Install packing in the tension plate and
thread the tension nut (626), tightening it firmly
against the packing.

C. If a packed type tension nut (623) is used,
install packing (620C), packing gland (618) and
secure with stud (739E) and nut (735B). Screw
nut finger tight. Install line assembly (635) and
connect to flush liquid supply. (SEE FIGURE 9-2).

CAUTION
BE SURE THAT THE TOP OF THE
ENCLOSING TUBE DOES NOT IN-
TERFERE WITH THE TENSION
NUT.
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D. If top of the tube interferes with the ten-
sion nut determine the distance, if tube is too long
or too short. Remove tensio plate, raise pump
assembly, unthread lock rin (639), and adjust
nipple (631) (SEE FIGURE 6-1) the required
distance to eliminate interference. Reinstall and re-
level pump. Refer to SECTION 7 paragraphs J
and K.

9-6. LUBRICATION SYS’ EM
A. Connect solenoid valve (IF PROVIDED),

oil lines, and fill the oil reservoir with oil. Refer to
SECTION 18.

B. Check the lubricator fd and see that the
oil reservoir is flowing freely. (In the case of
a solenoid valve, temporary power connections are

required). Set the proper drops per minute on the
regulator. Table 9-2 shows recommended regulator
setting.

Figure 9-2 Tension Plate Assy (Flush Lubrication)

TABLE 9-2 REGULATOR SEI"ING

DROPS PER MINUTE PER
100 FEET OF SETTING

8
16
20

SHAFT SIZE
(INCH)

3/4to 1
1 3/16 to 1 15/16
2 3/16 and larger

SECTION 10
’ INSTALLING THE DRIVER (VHS)

10-1. INSTALLATION OF HOLLOW
SHAFT DRIVER

WARNIIG
DO NOT WORK UNIER A HEAVY
SUSPENDED OBJECT UNLESS
THERE IS A POSITIVE SUPPORT
UNDER IT WHICH WILL PROTECT
PERSONNEL SHOULD A HOIST OR
SLING FAIL.

10-2. DRIVER SUPPORT. If a driver support
is furnished proceed as follows:

A. Hoist driver support and inspect mounting
surfaces and register and clean these surfaces thor-
oughly.

B. Install driver support on discharge head and
secure with capscrews.

CAUTION
USE "MOLYKOTE" ,IOW-CORNING
OR EQUAL FOR /fLL GALLING
MATERIALS SUCH AS 316 STAIN-
LESS STEEL.

10-3. COMBINATION DRIVESHAFT. In the
case of a pump having a combination driveshaft
(shaft extends above the motor mounting flange)
proceed as follows:

A. Remove driver cover and drive coupling.
(SEE FIGURE 10-1).

NUT (604}

(60)

ADJUSTING
NUT (757J)

DOWN BOLT

(730A)

DRIVE

Figure 10-1 Hollow Sha Adjusting Nut

B. Attach a sling to the lifting lugs on driver.
Hoist driv.er, inspect the mounting surfaces and
register, and clean these surfaces thoroughly. If any
burrs are found, remove burrs with a smooth mill
file.

C. Lower driver slowly, aligning the driver hol-
low shaft with the combination driveshaft, and onto
the discha,ge head or driver support being extreme-
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ly careful that combination driveshaft does not bind
in the driver hollow shaft. Orient the driver con-

duit box in the required position and align the

mounting holes with the mating tapped holes in the

discharge head or driver support.
D. Secure driver to discharge head or driver

support with capscrews provided.
E. Check that the pump shaft is concentric with

the hollow shaft of driver by sliding the driver

coupling over the combination headshaft. If the
driver coupling freely engages the drive pins at the

top of the driver, the pump headshaft is properly
concentric. Eccentricity at this point may be to

a bent shaft or to foreign particles between butting
ends of shaft sections. The cause must be found and
corrected before proceeding. Remove driver coup-
ling.
10-4. SEPARATE HEADSHAFT AND DRIVE-
SHAFT. In the case of a pump having a separate
headshaft and driveshaft (headshaft terminates be-

low the driver mounting flange) proceed as follows:

A. Slowly lower the driver onto driver mount-

ing flange, orient the driver conduit box in the re-

quired position and align the mounting holes with

the mating tapped holes in the discharge head.

B. Apply a thin film of oil to headshaft threads

(if non-galling material), install coupling to head-
shaft utilizing a strap wrench below the coupling.

CAUTION
DO NOT DAMAGE HEADSHAFT OR
COMBINATION HEADSHAFT. ANY
BURRS RAISED ON SHAFTING
SHALL MAKE IT DIFFICULT TO
REMOVE SEAL, SLEEVE, OR STUFF-
ING BOX.

C. Slide the driveshaft (606) downward
through the hollow shaft of the driver to meet the
headshaft coupling. Apply a thin film of oil to the

shaft threads (if non-galling material) and screw

into coupling. Make sure the shaft is not damaged
in any way.

10-5. ALL PUMPS. The following information

applies to all pumps.
A. On drivers having non-reverse ratchet, man-

ually turn the driver shaft clockwise until the non-

reverse ratchet fully engages.
B. Lubricate the driver bearings in accordance

with the instructions given on the lubrication plate
attached to the driver case.

WARNING
THE MOTOR MUST NOT BE TEST-
ED FOR DIRECTION OF ROTATION
WHEN COUPLED TO THE PUMP.
IF PUMP SHOULD ROTATE IN THE

WRONG DIRECTION, SERIOUS
DAMAGE TO THE PUMP AND
DRIVER AND SERIOUS INJURY TO
NEARBY PERSONNEL COULD RE-
SULT.

C. Make temporary electrical connections ac-

cording to tagged leads or diagram attached to the

driver. The driver must rotate counterclockwise
when viewed from above. See arrow on pump name

plate. If driver does not rotate counterclockwise,

change driver rotation by interchanging any two

leads, for three phase only. For single phase, see

driver manufacturer’s instructions.

D. Slip on driver coupling (SEE FIGURE
10-1). Apply a thin film of oil on gib key (730A)
and install key. Key shall be a slide fit allowing ad-

justment of the drive shaft by means of the adjust-
ing nut. Secure drive coupling, see that the drive

coupling is properly seated. Install adjusting nut

(604), but do not adjust impellers at this time.

0-/x PRELIMINARY ADJUSTMENTS OF
IMPELLERS. Mechanical seals if used must be dis-

engaged before impeller adjustment.

0-7. Pumps with setting over 200 feet, continue

with paragraph 10-8.

A. With impellers touching bowl faces, turn ad-

justing nut (604) counterclockwise until face of the

nut makes contact with motor coupling.
B. Align hole "A" in adjusting nut and hole

"C" in motor coupling. (SEE FIGURE 10-2).

ADJUSTING NUT

LOR
RAIER

MOTOR COUPLING

G H

Figure 10-2 Impeller Adjustment

14m



C. Insert capscrew in hole "B". Turn adjusting
nut counterclockwise until holes "B" and "D" line
up. This gives minimum adjustment 1/20 of one
turn (SEE TABLE 10-1 for vertical movement).

D. By turning adjusting nut still more and
aligning holes "E" and "G" impellers are raised
2/20 turn. When holes "F" and "H" align, impel-
lers are raised 3/20 turn and so on. SEE TABLE
10-1.

E. For open impellers, turn adjusting nut 3/20
turn for pumps up to 10 feet of column. Add 2/20
turn for each additional 10 feet of column.

F. For enclosed impellers, use two turns for the
first 100 feet and one turn for each additional 50
feet of setting.

10-8. For pump settings over 200 feet adjustment
procedures are as follows:

A. Turn adjusting nut counterclockwise until
impellers reach the top of bowl (resistance is felt
when impellers rub against the top of bowl). Lower
impellers 30% of distance acquired in Section 4
paragraph 4-3 step B. SEE TABLE 10-1.

]0-9. GROUTING THE BASE. If the pump is
on a concrete foundation, it is recommended that

the discharge head base be grouted to the founda-
tion. If desired, this may be delayed until the pump
installation has been tested. (SEE FIGURE 3-1).
Pour the grout into the foundation and force it be-
tween the discharge head and the dammed-in area.
Allow ample time for the grout to cure before
starting the pump.

NOTE
USE ONLY NON-SHRINKING
GROUTING MATERIAL.

TABLE 10-1
IMPELLER VERTICAL MOVEMENT

SHAFT SIZE THREAD VERTICAL MOVEMENT
IN 1/20 TH TURN

3/4 INCH
1

1 3/16
1/2

1 11/16
1 15/16
2 3/16
2 7/16
2 11/16

3/4-16 LH
1-12 LH
1-12 LH
1-10 LH
1-10 LH
1-10 LH
1-10 LH
1-10 LH
1-8 LH

.003

.004

.004

.005

.005

.005

.005

.005

.006

SECTION 11
INSTALLING THE DRIVER

(VSS)

11-1. INSTALLATION OF SOLID SHAFT
DRIVER
11-2. The coupling shown between the driver
shaft and pump shaft may be a non-spacer figure
11-1 type or a spacer type figure 11-2. The latter is
used on pumps having a mechanical shaft seal, to
permit replacing the seal without lifting the driver.

WARNING
DO NOT WORK UNDER A HEAVY
SUSPENDED OBJECT UNLESS
THERE IS A POSITIVE SUPPORT
UNDER IT, WHICH WILL PROTECT
PERSONNEL SHOULD A HOIST OR
SLING FAIL.

1-3. In the case of a pump having a solid shaft
driver proceed as follows:

A. Apply a thin film of oil on headshaft key
(730C) and insert key into headshaft keyseat.

B. Gently lower pump hub (614) over head-
shaft.

C. Install adjusting plate (613) on headshaft.

D. If a driver support is furnished, inspect reg-
isters and install on the discharge head, securing it
with capscrews.

E. Attach a sling to the lifting lugs of driver.
Hoist driver, inspect the mounting surface, the reg-
ister, and shaft extension, and clean these surfaces
thoroughly. If any burrs are found, remove burrs
with a smooth mill file, cleaning thoroughly after-
ward.

F. Apply a thin film of oil to. driver key
(730B) and insert it into the driver shaft keyseat.
Place the driver hub (610) over the driver shaft
and key, sliding it up the shaft until the groove near
the end of shaft is exposed. Install split ring (722)
in the groove, and slide the driver hub down over
the split ring to capture it.

G. Orient the driver conduit box in the required
position, and align the mounting holes with the
mating tapped holes in the driver support. Lower
the driver until the registers engage and driver rests
firmly on the driver support. Secure driver with cap-
screws provided.
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Figure 11-1 Flanged Adjustable Coupling Figure 11-2 Flanged Adjustable Coupling with Spacer

H. Lubricate driver bearings in accordance with
instructions given on the lubrication plate attached
to the driver case.

WARNING
THE MOTOR MUST NOT BE TEST-
ED FOR DIRECTION OF ROTATION
WHEN COUPLED TO THE PUMP. IF
PUMP SHOULD ROTATE IN THE
WRONG DIRECTION, SERIOUS
DAMAGE TO THE PUMP AND
DRIVER AND SERIOUS INJURY TO
NEARBY PERSONNEL COULD RE-
SULTo

j. Make temporary electrical connections accord-
ing to tagged leads or diagram attached to the
driver. Driver must rotate counterclockwise when
viewed from above. See arrow on pump name plate.
If driver does not rotate counterclockwise, change
driver rotation by interchanging any two leads, for
three phase only. For single phase see driver manu-

facturer’s instructions.

K. On drivers having a non-reverse ratchet,
manually turn the driver shaft clockwise until the
non-reverse ratchet fully engages.

1-4. PRELIMINARY ADJUSTMENTS OF
IMPELLERS. Pumps with settings less than 200

feet proceed as follows:
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A. For enclosed impellers raise adjusting plate
(613) toward driver hub (610) or spacer hub
(612 ). Obtain 3/16 inch clearance between adjust-
ing plate, and driver hub or spacer hub 1/4 inch if
setting exceeds 100 feet but less than 200 feet.

B. Align adjusting plate holes with pump hub
(614) holes, insert capscrews (759D), and draw
pump hub to mate with driver hub or spacer hub.
Tighten capscrews gradually and uniformly.

C. For open impellers procedure is the same as
for enclosed impellers with following exception:

D. Obtain .015 inch clearance between adjust-
ing plate and motor hub or spacer hub, for the first
10 feet of column. Add 0.010 for each additional
10 feet of column.

1 |-5. For pump settings over 200 feet procedure
is the same as in paragraph 11-4 with following
exception:

A. Use adjusting plate and capscrews for rais-
ing or lowering impellers instead of the adjusting
nut of a hollow shaft driver.

1-6. GROUTING THE BASE. If the pump is
on a concrete foundation, it is recommended that
the discharge head base be grouted to the founda-
tion. If desired, this may be delayed until the pump
installation has been tested. (SEE FIGURE 3-1).
Pour the grout into the foundation and force it be-
tween the discharge head and the dammed-in area.
Level off the grout flush with the top of the dam.
Allow ample time for the grout to cure before
starting the pump.

NOTE
USE ONLY NON- SHRINKING
GROUTING MATERIAL.

SECTION 12
INSTALLING THE GEARHEAD

12-1. GEARHEAD DRIVE INSTALLATION
12-2. Installation procedures for gearhead drives
are similar to those for electric drivers except as
follows:

A. Slowly lower the gearhead and orient with
the input shaft. Align mounting holes with the mat-

ing tapped holes in the discharge head. Lower the
gearhead until the registers engage and the gear-
head rests firmly on the discharge head. Install cap-
screws in the mounting holes and tighten them
gradually and uniformly.

B. Some gearheads are equipped with an oil
cooling system which is supplied with cooling fluid
from the pump or from external source. Make cool-
ing connections with tubing or rubber hose.

CAUTION
DO NOT USE RIGID PIPE FOR THIS
PURPOSE. RIGID PIPE IS SUSCEP-
TIBLE TO LEAKING AT THE
JOINTS, DUE TO VIBRATION.

If pump fluid is to be used, connect a length of
tubing and a flow-regulating valve between the in-
let on the gearhead and a pipe tap hole in the dis-
charge head. Attach another tube or a rubber hose
to the outlet on the gearhead. This may be used to
conduct the fluid back to the sump or to any con-

venient drain.

C. Assemble the flexible shaft flanges on gear-
head drive and engine. The prime mover (engine
or steam turbine) must be mounted on a firm foun-

dation in alignment with the gearhead. The flexible
shafts shall be within two degrees parallel. Keep the
lugs on flange yokes in same position as shipped
from the factory. If slip joint is moved, be sure lugs
are realigned. If a flexible coupling is used, the
pump and prime mover should be installed on the
same foundation. Consult the prime mover and
coupling or drive shaft manufacturer’s instructions
for detailed information.

WARNING
MOVING PARTS OF THE PRIME
MOVER, COUPLING DEVICE, AND
GEARHEAD MUST BE COVERED
WITH A SUITABLE RIGID GUARD
IN COMPLIANCE WITH LOCAL
REGULATIONS TO PREVENT IN-
JURY TO PERSONNEL.

12-3. GROUTING THE BASE. If the pump is
on a concrete foundation, it is recommended that
the discharge head base be grouted to the founda-
tion. If desired, this may be delayed until the pump
installation has been tested. (See Figure 3-1). Pour
the grout into the foundation and force it between
the discharge head and the dammed-in area. Level
off the grout flush with the top of the dam. Allow

ample time for the grout to cure before starting
the pump.

NOTE
USE ONLY NON SHRINKING
GROUTING MATERIAL.
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SECTION 13
STARTUP AND FINAL IMPELLER ADJUSTMENT

"13-|. PRE-START PROCEDURE. Before start-
ing the pump check the following:

ALL PUMPS
1. Wiring of driver (IF APPLICABLE).
2. Driver must rotate counterclockwise

when viewed from above.
3. Pressure flush system (IF APPLIC-

ABLE).
4. Lubrication to suction bowl

(IF APPLICABLE).
5. Lubrication of driver.

OPEN LINE SHAFT PUMPS
1. Pumps exceeding 50 feet of setting pre-

lubrication is necessary. (SEE SECTION
14, paragraph B).

2. All bearings are lubricated.

3. Grease to stuffing box
(IF APPLICABLE).

4. Stuffing box bleed line connected
(IF APPLICABLE).

5. All piping and gages.

Co ENCLOSED LINE SHAFT PUMPS
1. Oil lubrication piping connected

(IF APPLICABLE).
2. Drip rate.

D. For most pumps, valve must be open. Some
pumps can be started against a closed valve but only
when designated for this application. Start the flow
of lubricating fluid prior to starting the pump. Open
line shaft pumps are self-lubricating and except for
pumps longer than 50 feet require no external
lubrication for the lineshaft bearings. Pumps longer
than 50 feet require prelubrication before starting.

13-2. PUMP STARTUP
13-3. Multiply the setting by 0.1 to find the ap-
proximate number of seconds for fluid to reach dis-
charge. Start the pump. IF PUMP DOES NOT
DISCHARGE FLUID WITHIN 2 TIMES THE
ESTIMATED TIME SHUT OFF THE PUMP.
Determine the cause and correct the problem before
restarting. (SEE SECTION 15). Also, if DRIVER
OVERHEATS OR THERE IS EXCESSIVE VI-
BRATION STOP THE PUMP, and correct the
problem before restarting. (SEE SECTION 15).

13-4. On oil lube pumps in which the enclosing
tube was tensioned by wrenching the tension tube
nut, check for excessive leakage. If excessive leakage
occurs, tube nut must be tightened.

13-5. With product lube pump in operation, there
shall be some leakage at the stuffing box packing.
The correct leakage is a rate which keeps the shaft
and stuffing box cool (approximately 4 ounces per
minute). Refer to SECTION 14 for packing ad-
justment.

13-6. FINAL ADJUSTMENT OF
IMPELLERS

13-7. Final adjustment of impellers using an
ammeter, proceed as follows:

A. ENCLOSED IMPELLERS

1. Connect ammeter to driver leads, start pump
and record ammeter reading. Reading should be
taken at maximum anticipated operating discharge
head.

2. Stop pump and lower adjusting nut one-
quarter turn. Start pump and record ammeter read-
ing. Continue procedure until reading increases in-
dicating that impeller is dragging on the bowl. Stop
the pump and raise the adjusting nut one turn, im-
peller should clear the bowl. Start the pump and
check ammeter. Ammeter should return to previous
low reading. Impeller adjustment is complete.

B. OPEN IMPELLERS

1. Connect ammeter to driver leads, start pump
and record ammeter reading. Reading should be
taken at maximum anticipated operating discharge
head.

2. Stop pump and lower adjusting nut one-

quarter turn. Start pump and record reading. Am-
meter reading should increase slightly. Continue
procedure until reading increases sharply indicating
that the impeller is dragging on the bowl. Stop the
pump and raise the adjusting nut one-half turn. Im-
peller adjustment is complete.

13-8. Final impeller adjustment without am-
meter: Lower adjusting nut until impeller bottoms
on bowl. Repeat preliminary adjusting procedure
outlined in SECTION 10 OR SECTION 11. This

procedure is necessary as lateral often changes after
first startup.
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TABLE 14.1

SECTION 14
MAINTENANCE

PREVENTIVE MAINTENANCE PROCEDURES

PROCEDURE TIME INTERVAL (HOURS)
Clean dirt, oil and grease from the driver and discharge head. As required.

Driver ventilation passages shali be cleaned to prevent over- As required.heating.

Check oil level in reservoir. It should never be less than one-
quarter full. Refill, check drip rate. See Table 9-2 for correct 24
drip rate.

Pumps utilizing a high pressure flush system, the pressure
shall be 10 psi higher than maximum, pump discharge pres- Periodically
sure plus 2% of the maximum discharge pressure.

Pumps equipped with a lubrication line to conduct grease, oil,
or other fluid to tail bearing, replenish supply through lubri- 100
cation fitting, usually located at the base of the discharge
head.

Check the level in sight gage, for oil-drip lubrication. Periodically

Open line shaft pumps, check stuffing box for correct leakage.
see SECTION 14-4. If packing is supplied with grease add 100
through filter on side of packing container.

14-1. PREVENTIVE MAINTENANCE
14-2. Preventive maintenance includes periodic
inspection, adjustments, lubrication and tightening
procedures presented in Tble 14-1. Systematic in-

spection of the pump shall be made at regular inter-
vals. The frequency required depends upon the op-
erating conditions of the pump and its environment.

14-3. PACKING ADJUSTMENT AND
REPLACEMENT
14.4. Pumps equipped with adjustable packing at

top of shaft, shall be adjusted whenever the leakage
rate exceeds 8 ounces per minute. Adjust the stuff-
ing box as follows:

A. With the pump in operation, tighten the
split gland nuts one-quarter turn for each ad-
justment. Allow packing to equalize against the in-
creased pressure and leakage to gradually decrease
to a steady rate, before making another adjustment.

CAUTION
DO NOT OVER-TIGHTEN THE
STUFFING BOX. EXCESSIVE PRES-
SURE CAN WEAR OUT PACKING
PREMATURELY AND SERIOUSLY
DAMAGE THE SHAFT.

B. With the pump shut down and when pack-
ing has been compressed to the point that the split
gland is about to contact the upper face of stuffing
box, remove split gland, add one extra packing ring,
and re-adjust. If this fails to reduce leakage to

4 ounces per minute remove all packing rings and
replace with new rings.

C. If the replacement packing is in the form of
a continuous coil or rope, it must be cut into rings
before installing. Tightly wrap one end of the pack-
ing material al’ound the top shaft like one coil of a
coil spring, and mark the coil with a sharp knife.
Rings must have a gap of 1/16 to 1/8 inch and the
ends must be parallel. For repacking sequence refer
to Section 8.

14.5. SEASONAL SHUTDOWN
PROCEDURES

WARNING
MANUALLY ROTATE SHAFT SEV-
ERAL TIMES PRIOR TO RESTART-
ING PUMP, WHICH HAS BEEN
SHUT DOWN.

A. For oil lubricated pumps that are shut down
for an extended period of time, it is suggested that
the pump be operated for at least 1 minutes every
two weeks with the oil feed wide open 2 hours be-
fore and during startup in order to maintain a film
of oil on the shafting and shaft bearings. This prac-
tice is also desirable to restore a film of oil on
driver bearings.

B. Bearings on water lubricated pumps are lub-
ricated by the liquid being pumped. On water
lubricated pumps over 50 feet of setting, prelubrica-
tion is necessary. Extensive damage may result from
failure to prelubricate the bearings. A pipe for pre-
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lubrication is installed on back of the discharge head
and water injecced into the pipe for at least 3 min-
utes to assure ample lubrication for pump settings
up to 300 feet. For each additional 100 feet of set-
ting, the prelubrication shall be increased one min-
ute. If no other water supply is available a pre-
lubrication tank is suggested. The prelubrication
tank must always be kept full. If the pump is

to be shut down for an extended period of time,
operate it, for at least 15 minutes with adequate pre-
lubrication every two weeks.

C. Before resuming normal operations oil
should be changed on drivers, gearheads and lubri-
cating oil system. After 15 minutes of operation ad-
just lateral. Refer to SECTION 13.

SECTION 15
TROUBLESHOOTING

TABLE 15-1 TROUBLESHOOTING

TROUBLE PROBABLE CAUSE REMEDY
1. Discharge valve closed.No liquid delivered.

No liquid delivered.

Check that discharge valve is in full
open position.

2. Wrong rotation. Check for CCW rotation when view-
ed from above. Check engagement
of motor coupling.

3. Speed too low. Check if driver is directly across
the line and receiving full voltage.

4. Driver with reduced voltage, or Consult factory.
reduced current, starting does
not come up to speed.

5. Improper lateral adjustment. Reset lateral, see Section 13.

6. Lack of prime or breaks Check standing and pumping water
suction, level, see Section 3.

7. Standing water level is below Increase pump setting, by adding
1ST stage or pumping water column.
level is below suction.

8. Tail pipe is used and suction
lift is too high.

9. Static lift too high.

Check NPSH required by pumps
against NPSH available. Increase
pump setting by increasing column
length, if insufficient NPSH avail-
able.

Check distance from pumping water
level to discharge, against design
head of pump. If greater than pump
rating, decrease static head above
grade, or consult factory for adding
bowl stage or increase impeller
diameter.

10. Suction below well perfora- Raise pump until suction is approx-
tions, imately 10 feet above well perfora-

tions, recheck pumping water level.

11. Viscosity, specific gravity or Consult factory after fluid analysis.
desolved gasses too high.

12. Air leak in tail pipe only if Add column or pull pump, and rein-
pumping water level is below stall tail pipe using thread sealer.
suction bowl.

13. Strainer, bowl, impeller Pull pump and clean.
plugged.

14. Damaged bowl assembly;
broken or disconnected shaft.

Pull pump and repair all damaged
components.
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TROUBLESHOOTING (cont’d)

TROUBLE PROBABLE CAUSE REMEDY

Not enough liquid delivered. 15. Same as steps 1 thru 6. Same as Steps 1 thru 6.

16. Field head requirement great-
er than design head.

Check system friction losses. In-
crease discharge piping. Lower head
required. Consult factory for adding
bowl stages or increase impeller
diameter.

17. Same as steps 8 thru 12. Same as steps 8 thru 12.

Not enough pressure. 18. See not enough liquid See not enough liquid delivered.
delivered.

Pump works for a while and quits. 19. See not enough liquid See not enough liquid delivered.
delivered.

Excessive vibrations. 20. Bent shaft. Replace or straighten shaft.

21. Crooked well. Survey the well and consult factory.

SECTION 16
PUMP DISASSEMBLY

16-1. PUMP DISASSEMBLY
16-2. Clear a large area adjacent to the pump as

a storage space for pump parts as they are dis-
assembled. If the pump has a long column made up
of several sections, arrange parallel timbers on the
ground to support the pump column and shaft sec-

tions horizontally.

WARNING

ENTIRE PUMP BY THE LIFTING
LUGS OF THE DRIVER. THESE LUGS
AND BOLTS CANNOT SUPPORT
THE WEIGHT OF THE ENTIRE
PUMP.

DO NOT ATTEMPT TO LIFT THE
ENTIRE PUMP AND DRIVER BY
SLINGING TO THE DISCHARGE
HEAD. WITH THE DRIVER IN
PLACE, THE CENTER OF GRAVITY
MAY BE HIGHER THAN THE LIFT-
ING POINTS. THE PUMP MAY TIP
AS IT IS LIFTED, WHICH MAY RE-
SULT IN SEVERE DAMAGE TO THE
PUMP AND SURROUNDING STRUC-
TURE AND INJURY TO NEARBY
PERSONNEL.

BEFORE OPENING THE CONDUIT
BOX OF AN ELECTRICAL MOTOR,
BE SURE THAT THE CURRENT TO
THE MOTOR IS SHUT OFF. SEVERE
INJURY TO PERSONNEL COULD
RESULT IF CONTACT WITH LIVE
MOTOR LEADS IS MADE.

16-3. In the following pump disassembly pro-
cedures references are made to assembly sections of
this manual, these sections will aid in the disassem-
bly of the pump.

A. Disconnect discharge and lubrication piping.
Remove all external piping, and related hardware
attached to the pump. Disengage mechanical seal if

provided.

B. Uncouple driver from pump shaft. Refer to
Section 10 hollow shaft driver, Section 11 solid
shaft driver, and Section 12, gearhead driver.

C. Remove capscrews holding driver and hoist

driver off discharge head or driver support and re-

move driver support, if provided.

D. Remove capscrews (758B) and slide stuff-
ing box (616) off the driveshaft (606). Refer to
Sections 8 and 9.

E. Take off bolts and nuts holding the dis-

charge head to the subbase or t.o the foundation.
Lift head, attach elevator clamp just below first col-
umn coupling and remove head. Refer to Section 7.

F. For removal of column sections, refer to
Section 5 Product Lube Column, and Section 6 for
Oil Lube Column.

G. For removal of bowl assembly, hoist the
bowl assembly from the sump or well, using eleva-
tor clamps. Hoist in the same manner as for the col-
umn. Refer to Section 4. Proceed to disassemble the

bowl assembly as follows.
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16-4. BOWL DISASSEMBLY-PRODUCT
LUBRICATION (SEE FIGURE 5-1).

A. Unscrew pump shaft coupling and remove

capscrews from top bowl (669).
B. Slide discharge bowl (661) and top bowl off

the pump shaft (660), impeller (673) is now

exposed.
C. Pull shaft out as far as possible. Strike the

impeller hub using a collet hammer or equivalent
sliding on the shaft, to drive the hub off the taper
collet (677).

D. After impeller has been freed, insert a

screwdriver into the slot in the taper collet to spread
it and remove it off the shaft. Slide impeller off the
shaft. Use the same procedure until entire bowl as-

sembly is completely disassembled.

E. Remove pump shaft from suction bowl
(688).

NOTE
DO NOT REMOVE SAND COLLAR
(692) UNLESS PUMP SHAFT IS
REPLACED.

16-5. BOWL DISASSEMBLY-OIL
LUBRICATION. (SEE FIGURE 6-1).

A. Unscrew pump shaft coupling and remove.

B. Remove adapter bearing (668).
C. Follow preceding steps, B, C, D, and E for

complete disassembly of bowl assembly.

16-6. REASSEMBLY OF BOWLS
ASSEMBLY. (SEE FIGURE 6-1).

A. If a pump shaft (660) is being replaced and
a sand collar is provided, see Table 17-7 for posi-
tioning of sand collar (692). The sand collar is
attached to the shaft by a shrink fit. Heat the collar
until it can slip onto the shaft.

WARNING
WEAR PROTECTIVE GLOVES AND
USE THE APPROPRIATE EYE PRO-
TECTION TO PREVENT INJURY
WHEN HANDLING H E A T E D
PARTS.

B. Slide pump shaft into bearing (690) in suc-

tion bowl (688), until sand collar rests on the
suction bowl bearing (690). If no collar is used,
mark "X" dimension on shaft, see Table 17-7 and
slide pump shaft into bearing (690) in suction bowl
(688), until "X" dimension is flush with suction
bowl hub.

C. Hold the shaft in place with a washer and
capscrew. Insert capscrew through the threaded hole
in suction bowl and thread into shaft. Slide the first

impeller over the shaft until it seats on the bowl.

D. Insert a screwdriver into slot of taper collet
(677), spread it and place over the shaft. Hold the

impeller against the bowl, slide taper collet into hub.

E. Drive the taper collet in place with a collet
hammer.

F. Slide intermediate bowl (670), over impel-
lers and secure with capscrews.

G. Repeat the preceding procedures, checking
that the bowl lateral is not being lost after each
stage, until all stages are assembled.

NOTE
MARK BOWL FLANGES IN SE-
QUENCE OF DISASSEMBLY TO AID
IN THE REASSEMBLY PROCEDURE.

CAUTION
IF THREADED COUPLING WILL
NOT READILY UNSCREW, APPLY
HEAT TO COUPLING (NOT TO
SHAFT), FOR APPROXIMATELY 30
SECONDS, AT THE SAME TIME
APPLYING TORQUE TO THE
SHAFT.
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SECTION 17
PUMP DATA

17-1. CALCULATING PUMP WEIGHT
17-2. The following tables contain approximate
component weights, to be used in estimating the
entire pump weight.

TABLE 17-1 BOWLS
APPROX. WEIGHT

SIZE PER STAGE

4 INCH
6
7
8
9
10

11
12
14
16
18

10 LB.
25
35
50
75
90

115
140
200
350
450

TABLE 17-4
ELECTRIC DRIVER (WPI)

HORSE POWER APPROX. WEIGHT

5
71/2
10
15

20
25
30
40
5O

60
75
100
125
150
200

3 H.P. 100 LB.
100
200
20O
25O

350
350
4O0
500
550

650
700
1500
1500
1500
1700

TABLE 17-2 COLUMN, SUCTION
AND DISCHARGE PIPE
SIZE WEIGHT/F00T

21/2 INCH
3
4
5
6

8
10
12
14

6 LB.
8

11
15
19

25
32
44
55

TABLE 17-3 DISCHARGE HEAD
SIZE APPROX. WEIGHT

21A INCH 40 LB.
4 160
6 300
8 430

10 540
12 900
14 1400

TABLE 17-5 WEIGHT OF WATER
IN PUMP COLUMN

NOM.
PIPE SIZE

3 IN.
4
5
6

8
10
12
14

16
18
20
24

WT. OF WATER
PER FT. OF PIPE

3.0 LB,
5.0
8.0

12.0

20.0
32.0
48.0
57.0

76.0
97.0
120.0
177.0

NOTE
For liquids other than water multiply the
above by the specific gravity of the liquid.
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TABLE 17-6 SHAFT
SHAFT APPROX. WEIGHT
SIZE PER FOOT

1 INCH
1 3/16
1 1/2
1 11/16
1 15/16

2 3/16
2 7/16
2 11/16
2 15/16
3 3/16

2.6
3.8
6.0
7.6

10.0

12.8
15.8
19.3
23.0
27.1

TABLE 17-7 SAND COLLAR LOCATION
DIMENSION BOWL SHAFT
PUMP SIZE "X" DIMENSION

4D
6A
6J
6D
7A

8A
8S
8J
8D
9A

IOA
lOJ
IOD
IOL
11A

12J
12D
14J
14H
14D

16D-BELL
16D-BOWL
18H

2.75
3.25
2.75
3.62
3.25

3.25
3.63
4.00
4.37
3.50

4.50
5.25
6.38
6.12
5.44

5.88
6.87
7.00
7.50
8.25

7,25
8.75
7.50

17-3. The following example is given to calculate
approximately the entire pump weight.

1. BOWL WEIGHT ESTIMATE WT. PER
STAGE X NO. OF STAGES

2. COLUMN WEIGHT SETTING X
(COLUMN WT. -b SHAFT1)

3. HEAD WEIGHT

4. DRIVER WEIGHT
PUMP WEIGHT TOTAL OF 1 + 2

+3+4
LIFTING WEIGHT (PUMP MINUS
DRIVER) TOTAL OF 1 q-- 2 + 3

1) NOTE: For pumps with enclosing tubes; tube
and shaft weight may be estimated by multiplying
shaft weight by 3.
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SECTION 18
RECOMMENDED LUBRICANTS

GREASES FOR LINE
SHAFTS, SUCTION
BOWL BEARINGS
AND SHAFT
PACKINGS

TURBINE OILS FOR LINE SHAFT,
SUCTION BOWL BEARINGS AND TURBINE OILS FOR GEAR DRIVES

VERTICAL PUMPSMANUFACTURER SlMILIAR APPLICATIONS

TEMPERATURE TEMPERATURES TEMPERATURE TEMPERATURE TEMPERATURE
2FTO 120F BELOW 32F ABOVE 32F BELOW 32F ABOVE 32F

American Oil Co. Amoco Lithium Rykon Industrial Rykon Industrial Rykon Industrial Rykon Industrial
Grease All-Weather Oil No. 11 Oil No. 31 Oil No. 21 Oil No. 51

Atlantic Richfield Arco Multipurpose Duro S-150 LP Duro S-150 or Duro AWS-315 Duro 600
Co. Grease Duro S-150 LP

Cute Oil & Grease Mystik JT-6 1875 Antiwear
Hyd./Ind Oil C
or 1837 R & 0
Gearhead C

2107 Water Well
Turbine Oil or
1872 Antiwear
Hyd./Ind. Oil A.5

2107 Water Well
Turbine Oil or
1872 Antiwear
Hyd./Oil A.5

Mystik JT-7 SAE
80/90 Antiwear
Ind. Oil F, or
1855 R & 0
Gearhead F

Cities Service Oil Citgo H-2 Citgo Pacemaker Citgo Packemaker Citgo Pace- Citgo Pace-
Co. 15 15 maker 20 maker 60

Gulf Oil Co. Gulfcrown Grease Paramount 39 Harmony 44 Paramount 45 Harmony 69
No. 2 or Gulf
Supreme Grease
No. 2

Humble Oil & Lidok No. 2 Nuto 43 or Teresstic 43 Nuto 43 or Terresstic 65
Refining Co. Esstic 42 or Nuto 43 Esstic 42 or Nuto 63

Mobil Oil Corp. Mobilux No. 2 DTE 23 DTE BB DTE 23 DTE Extra Heavy
or DTE AA

The Pennzoil Co. Pennzoil 705 HDW Pennbell No. 1 Pennbell No. 2 Pennbell No. 2 Pennbell No. 5

Shell Oil Co. Tellus Oil 23 Tellus Oil 27 Tellus Oil 29 Tellus Oil 41Alvania EP Grease
2 or Alvania EP
Grease 1 (for
prolonged ambient
below OF.)

Texaco, Inc. Novatex Grease Regal Oil A Regal Oil A Regal Oil C Regal Oil F
No. 2 (R & O) (R & O) (R & O) (R & O)

Fiske Bros. Lubriplate 130AA Lubriplate 3V Lubriplate 3V Lubriplate Lubriplate
Refining Co. (0 to 120F) APG 90 APG 90



ITEM NO.

600
602
604
606
608
610
612
613
614
616
617
618
620A
620B

621
623
624
625
626
627

628
629
630*
631
632*
633*
634*
635*
639
641
642*
644
645
646

SECTION 19
PARTS LIST

DESCRIPTION

HEAD--DISCHARGE
SUPPORT--DRIVER
NUT--ADJUSTING
DRIVESHAFT
HEADSHAFT
HUB-DRIVER COUPLING
SPACER--COUPLING
PLATE-ADJUSTING
HUB--PUMP COUPLING
BOX--STUFFING
BEARING--STUFFING BOX
GLAND--SPLIT PACKING
PACKING--STUFFING BOX
PACKING--TENSION PLATE
RING--LANTERN
NUT TUBE TENSION
LINE--BYPASS
PLATE--TUBE TENSION
NUT TUBE TENSION
BEARING--TUBE TENSION
BEARING--TUBE TENSION
NIPPLE--ENCLOSING TUBE
RESERVOIR--OIL
NIPPLE--THREADED COLUMN
BRACKET--OIL RESERVOIR
VALVE--SIGHT FEED
VALVE--SOLENOID
LINE ASSEMBLY--LUBRICATION
RING--LOCK THREADED
COLUMN--TOP
COLUMN--INTERMEDIATE
COLUMN--BOTTOM
COUPLING--THREADED COLUMN
LINESHAFT

ITEM NO.

649
650*
652
653
654
656
658
660
661
662
664
666

668
669
665*
670
672
673
677
688
690
692
697
698
735B
739A
747B

747E
747N

747P

758B
779A
789C

DESCRIPTION

COUPLING--THREADED LINESHAFT
RETAINER--KEYED LINESHAFT
RETAINER--OPEN LINESHAFT
BEARING--OPEN LINESHAFT
TUBE--SHAFT ENCLOSING
BEARING--ADAPTER
STABILIZER--TUBE
PUMPSHAFT--TURBINE
BOWL--DISCHARGE--OPEN LINE
BEARING--DISCHARGE BOWL
BEARING--THROTTLE
BOWL--DISCHARGE--

ENCLOSED LINE
BEARING--ADAPTER
BOWL--TOP
RING--SEAL
BOWL--INTERMEDIATE
BEARING--INTERMEDIATE BOWL
IMPELLER--TURBINE
COLLET--TAPER
BOWL--SUCTION
BEARING--SUCTION
COLLAR--SAND
PIPE--TAIL
STRAINER--SUCTION
NUT--HEX GLAND STUD
STUD--STUFFING BOX
PIPE--PLUG DISCHARGE

HEAD DRAIN
PIPE PLUGUCTION
PIPE PLUG--PRELUDE

CONNECTION
PIPE PLUG--DISCHARGE

BLEED OFF CONNECTION
CAPSCREW--STUFFING BOX
GASKET--STUFFING BOX
WASHER--PACKING







GOULDS PUMPS,, I NC. Main Plant and Headquarters, Seneca Falls, N.Y. 13148

Form 9311Vp PRINTED IN U.S,A. FLP


