UOP RUSSELL, LLC

Tulsa, Oklahoma

JOB NO: J-447 DATE: 7/14/2011
CLIENT: UOP Russell BY: JRG
SUBJECT: 60 MM Cryo Plant
CENTRIFUGAL PUMPS
Tag No. P-601 P-602
Service Product Charge Pump Product Charge Pump
Identical to P-601

Quantity One One

Design Off Design - Rejection
Fluid HC Liquid HC Liquid
Flow Norm / Des GPM @ Temp 240 264.0 185.2 204.0
Temperature Normal °F 18.9 60
Specific Gravity @ Temp 0.503 0.492
Suction Pressure PSIG 175 205
Discharge Pressure PSIG 200 230
TDH Ft. of Fluid 115 117
Vapor Pressure PSIA @ Temp Bubble Pt @ 18.9 Bubble Pt @ 60
Viscosity cP @ Temp 0.1066 @ 18.9 0.0996 @ 60
Corrosion/Erosion Due To Nil Nil
Materials Case / Impeller cs | ¢l cs | cl
Case MWP @ °F 500 @ 200 500 @ 200
Inlet Connection 3"300 Ib ANSI RF Flg 3"300 Ib ANSI RF Flg
Outlet Connection 2"300 Ib ANSI RF Flg 2"300 Ib ANSI RF Flg
Impeller Type / RPM Enclosed / 1750 Enclosed / 1750
Impeller Size Des/Max 10.75" / 11.5" 10.75" / 11.5"
Hydraulic HP / Design Efficiency 385  68% \ 297 | 66%
BHP Des/Max 575/ 7.8 485/ 7.8
NPSH Req'd / Available 54ft. | (2) \ 451 (2
Shaft Seal Type Tandem Mechanical Tandem Mechanical
Seal Flush Req'd Plan 11 & 52 (4) Plan 11 & 52 (4)
Cooling Water Req'd No No
Coupling Type Flex. Spacer Flex. Spacer
Driver Type Induction Motor Induction Motor
Driver HP @ RPM 10 @ 1750 10 @ 1750
Electric Power V/Ph/Hz 480/3/60 480/3/60
Motor Enclosure / Service Factor TEFC/1.15 TEFC/1.15
Ambient Temperature Min/Max -20/100 -20/100
Site Elevation Ft 3562 3562
Space Heater No No
Manufacturer Dean Bros. (Allesco) Dean Bros. (Allesco)
Model No. R41402X3X11.5 R41402X3X11.5
Min. Continuous Flow GPM 113 113

NOTES:

1) See attached "Scope of Supply".
2) Fluid is at bubble point. Suction tank must be elevated to provide NPSHA. Low NPSHR is preferred.
3) Pump to operate in Design (Recovery) and Off Design (Rejection).
4) Flush systems to include the piping (316SS tubing), a 2 gallon CS reservoir, LG, PI, PSH, and vent &

drain valves. Interconnecting tubing furnished by UOP Russell

REVISION
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P-601, P-602
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CENTRIFUGAL PUMP PERFORMANGCE DATA: CURVE R20115-A1
Dean Pum PUMP SIZE: 2X 3 X 115
PUMP TYPE: R4140, R5140

A CECO Environmental Brand 2" DISCHARGE X 3" SUCTION

CAPACITY - CLBIC METERS PER HOLR

0 20 40 60 Al 100 120
lBU L L L | L 2 L | L ; L | L : | L R | L L L L L 5
T HE R PR U o el
160 ! 3.[_',‘ 11 I "ﬁ{"’ HH j T NPSH =] o )
L1 o] S0 SN0 H BB 67
10 e AR A -t
I | | i Fk\ 1 IEE \‘_f?i-—..}l_ié-_ ir:"' i 1 1 ! —._ a0
...E_!fai‘ HEwy SREREY.Sn it é‘“"‘nl;-. : ,EB ﬁ|'-II‘: 6S¢ EFlF | r
120 ; ]J?T,.-J\-\ I ;-f\\“\“ -:?n’ “IF\'_‘{ :_ ‘,L'.»-"?‘;{- ||/,f a1 I =
o 100 FEm e N b USSR -0
SOTEL e AT e Haishiz 2 ¥
L srsmtoine | st tetr o ol
¥ g5 e s SAPERsUECLS B o
= =TI I HIU, =
= : R TR R B
o : SR e LD P IRES AT )
20 ..;;_: __,_ i -_i I - I 1 .—
0 HEEEEESEmSEmsmEEEomEs i A g A
220 300 350 400 450 300 550 GO0

0 20 100 10 200
CAPACITY - GALLINS PER MINUTE

CAPACITY - CUBIC METERS PER HOLR

] 10 20 30 40 50 G
gD R PR | S L L ' i r | Al el T i
= g ] 1130 RPMT
a0 ]. F[ NS i NN 725
10—t e o
TOHA ] ¥ ot P f wad II mn | T
HIL 727 OIAFH—F : s e i et <l
ill| SR m T e f:/i‘jaﬁ i
—!C[ .l.‘"?y i / v L I
& sOFTET 17 i Z -
I Bt i e i
InEEEEEEE i - I
2 O T T ERissacs =
e } i - £ et
~ BH | g *
T 1 s
= HHHH =
o =
DISSSERES :
D i | 1 i I - I I E
0 40 B0 120 160 200 240 ZR0
CAPACITY - GALLDNS PER MINUTE CURVE R 20115-4l
CERTIFICATION
CUSTOMER ALLESCO OK
CUSTOMER ORDER No. 41388 ITEM No. R4144
DEAN PUMP SERIAL No. 200198-9 IMPELLER DIA. 10.75"
CERTIFIED BY. JON | DATE 11-17-2016

PUMP PERFORMANCE: This curve, based on extensive tests, defines the average performance of
this pump for liquids having a viscosity of 70 SSU or less. Actual performance of individual units may
differ slightly from the performance indicated on this curve. Pump applications made from the data
contained herein are subject to confirmation and acceptance by our Engineering Department at our
Indianapolis Office.
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CUSTOMER: ALLESCO OK PUMP SIZE: 2 X3 X 11.5R4144 SN200198-9
SERVICE: HYDROCARBON DEAN PROPOSAL/SERIAL NO: 200198-9 $2 DISCHARGE
CUSTOMER ORDER NO: 41388 DEAN SALES ORDER NO: 54621-1 300# RF
CERTIFIED BY: JONI DATE: 11-17-2016 (8) 5/8 BOLTS

: 4 ¢ .75 HOLES FOR
ITEM DESCRIPTION MATERIAL FOUNDATION BOLTS

1 2X3X11.5R4144 CS
2 |COUPLING GUARD ALUM
3 |PLAN 11.52 TUBING SS ' %
4 |2 GAL. SCH 40 TANK CS I N
4.50 N
(REF)
12.00 |
4.50
(REF) 7
L
1.50 4 CORNERS —
F L9
1.25 4 CORNERS 42.50 g
(REF)
PRESSURE GAUGE
VENT VALVE
NEO-DYN
PRESSURE SWITCH
D
I ]
slh Cals
LEVEL GAUGE—| oo
o] o] |
H:e 60.99
(REF)
e e
’¢ $6.50 = B
@3 SUCTION 5.00 ,
COOLING WATER COOLING WATER 300# RF
OUTLET INLET o
c (8) 3/4 BOLTS v | |
6.63B.C. _T
DRAIN VALVE 88— QI _ '
10.50 >FK H = i ]
5 i ' Q == |=E .00
©8.25 s e e (REF)
@ | y | 1. | il A= | ==L _ _
4& CE — — — =
®
S ] J T
0.00 . | B4 N -
10, 1.125 \ N E //\
B 7 ? ) /[ 7
7
{ g ﬂ 1 //
1/2" NPT CASING DRAIN—— L 1/2" NPT OIL FILL
«——950—» 4.50 1/4" NPT OIL DRAIN )
(REF) 1/2" NPT COOLING CONN.
OIL LEVEL SIGHT GAUGE ISITID(ENE SIDE/OUT OPPOSITE
«—— 1025 —>e—— 9 75 —»
45.00
PROPRIETARY AND CONFIDENTIAL UNLESS OTHERWISE SPECIFIED: NAME DATE
REPRODUCTIONS MADE WITHOUT PERMISSION, FRACTIONAL+1/64 CHECKED
A AND THAT ALL RIGHTS IN SUCH CONSTRUCTION ANGULAR: MACH +1° BEND #1°

MET

CORPORATION

AND DESIGN ARE CONFIDENTIAL PROPERTY.
THIS PRINT IS RETURNABLE UPON REQUEST.

TWO PLACE DECIMAL  +0.030
THREE PLACE DECIMAL +0.015
BREAK SHARP EDGES .015 X 45°

A CECO Environmental Brand

ENG APPR.

REV. PUMP #
|

DATE DESCRIPTION

INIT.

INTERPRET GEOMETRIC
TOLERANCING PER: ANSI-Y14.5-1994

MATERIAL

FINISH

CHKD DO NOT SCALE DRAWING

3

MME 29X 3X 11.5R4144
— PLAN 11.52
' SIZE DWG. NO. REV

C sn200198-9
SHEET 1 OF 1



SR D LUBRICATE MATING RING (SEAT) SEALING MEMBER AND HOUS‘ING TO ASSIST INSTALLATION

DRAWING No. |ISSug| REVISION: . : g COMPONENT DESCRIPTION MATERIAL 225
A ORIGINAL ISSUE S - =
HSP-1036795-1| B | B 0oos7814 MAY10 ; 1]D 1500 802 9221 MATING RING SILICON CARBIDE |2 |X
: 210000 225 9549 O-RING FLUOROELASTOMER |2 |X
3|C8T 1750 1004 9048 |PRIMARY RING CARBON 1 X
2.375 TO NEAREST OBSTRUCTION , 4]0000 224 9549 O-RING FLUOROELASTOMER |1 |X
i 1 5[A8 1750 167 7500 ANTI-X-RING CHEMLON 1 |X
2 250 /‘*———1/2 NPT 1X 6|A9 1562 095 0550 SNAP_RING 316 SS 1
== FO° 7|AST 1750 059 0550  |[DISC 316 S5 1
. ‘ 84957 SPRING ALLOY C-276 8 |X
3.000 BOX DEPTH 1.562 o 1/2 NPT iX 9|AST 1750 057 0550 RETAINER 316 SS 1
. 101125 2004 000 0550 |SET SCREWS - 316 SS 4 |X
1.250 TO SCALLOP D{XS , T1ABT 1500 140 95051 |PRIMARY RING CARBON 1 X
1.875 0.812 . PLUG 120000 128 9549 0-RING FLUOROELASTOMER |1 |X
: : 13A8BT 1500 143 7500 |ANTI-X-RING CHEMLON 1 |x
0.562 BOX EACE (0.562} *—-—%/ZRNPT 1X 14A8 1375 119 0550 SNAP_RING 316 SS 1
TO SLEEVE INST. FI 15A9T 1500 170 0550 DISC 316 SS 1
164984 SPRING 316 SS 4 |x
0.125 ) 17/A9T 1500 535 0550 RETAINER ASS'Y 316 SS 1
INJECT CLEAN SUITABLE TURN - ¢ 0.500 STUDS [1d1110 3204 000 0550 |SET SCREWS 316 sS 1 |x
FLUID (BACK DRILL ’ s T , 4X 80" CC 190000 231 9549 0-RING FLUOROELASTOMER |2 |X
AS CLOSE TO SEALING Vi ON A 4.125 DBC |[20F 1502 427 0550 GLAND PLATE 316 SS 1
FACES AS POSSIBLE) / 21D 1502 810 0550 MATING RING ADAPTER |316 SS 1
N - @ 22D 0501 039 0550 1/2 NPT PLUG 316 SS 1
| 23BY CUSTOMER SLEEVE
{ 24
! 25
f 26
27
5.125 28
GLAND 29
C.D. 30
| 31
% ! 32
i 33
i 34
i
i 35
|
i } :
7 gii; ! WARRANTY APPLIES TO
ANAURN l . . DIMENSIONAL DATA ONLY -
FURN = T COMPLETE SERVICE DATA
[ ] i _ EE WAS NOT SUPPLIED
i | : :
t |
H i .
oy p ! 1 R : q ‘ { SEAL ASS'Y NO. IN- A8T-1750-1004 ) BILL OF MATERIALS NUMBER .
BORE ! ‘ & f 750 ’ ' , : e OUT-ABT-1500-567 |COMPLETE 1-22 Mi74418
éuii\%t o B & % . 499 MTG.RG.ASS'Y No.(IDIJ; ﬁigs.Rgl.).
éH;E‘S:.EB, ASS'Y ITEMS NUMBER
) EQUIPMENT REFERENCE CUSTOMER INFORMATION:
0.437 Y UNIT BY: CUSTOMER :
: 0.437 DEAN PUMP DEAN PUMP
1.750 1.1256 TYP. EQUIPMENT TYPE: P.O.NO.
79823
“EGn X PuMP [0 AGITATOR END USER:
[ compressor [0 OTHER LIDI\%S} AOI\TAPOI.IS N
MODEL / SIZE
R434, T74A%1
SERIAL NO. INSTALLED AT:
SEAL DATA
A.P.I.PLAN MATERIAL CODE:
AP X F48 1 X 058 H 316/HC (INBD)
PLUG A.P.I.CODE X F51 1 X 058 1 316/316 (OUTBD)
SERVICE DATA
FLUID BARRIER FLUID
SEAL PRESSURE SUCT.PRESS. VISC.AT P.T.
TEMPERATURE DISCH.PRESS. V.P.AT P.T.
GLAND PLATE SHAET SPEED SP.GR.- - N\
END VIEW N W
SCALLE: NONE REFERENCE DATA DRAWN DATE CHK'D | APP'D | SCALE [INST CODE ™
LP. -MGO
"ETC R b E Hen ha0ag4-s | Wwv |o012200| wwy | cJa | 2:1 NS M
i . REV A FILE REFERENCE |CAT DRAWING No. ISSUE Q\
THE FOLLOWING NOTES ARE IMPORTANT AND MUST BE OBSERVED FOR CORRECT SEAL INSTALLIATION AND OPERATION
USO1EN c ™ Q
11. VENT GAS ENTRAPMENT BEFORE STARTUP.| CAD ENGINEERED HSP-1036795-1 B
1.REMOVE ALL SHARP EDGES ON SHAFT AND/OR SLEEVE BEFORE INSTALLATION OF SEAL. 6.WHEN SHAFT IS SLEEVED THROUGH STUFFING BOX, SLEEVE MUST BE LIQUID TIGHT THROUGH BORE.| 12, ALL SHOULDERS OVER WHICH SEAL MUST Q %s
2.SURFACE OF SHAFT OR SLEEVE ON WHICH SEAL IS INSTALLED MUST BE MACHINED TO 16-32 RA |7 SHAFT OR SLEEVE MUST BE CORROSION RESISTANT MATERIAL WITH A llARDNESS OF 125 BRINELL ZQSSIXSQ:MF;R&G' TO BE PREPARED SEAL STZE: @ 1.750 / @ 1.500 \ R
FINISH OR BETTER. MINIMUM & BE MACHINED TO DIMENSIONS & TOLERANCES STATED. . - 0,040 SEAL TYPE: 8BIiT / 8-1T TANDEM PACKAGE )

i UBRICATE . SHAFT /SLEEVE & SEAC WLOGE HIN‘ 'c a5 }_. ASGTIST INQTHI LATION CF SEAL

ND GF CHAJ AXIS OF T s0°
WITH SUITABLE LUBRICANT ; 8. El Of SEAL H \MEER & S.1AFT (X AT

! OTHER WITHIN 0.002 F.G.m. DEFINITION—\ 1 AL

> THESE COMMODITIES, TECHNOLOGY

© OR SOFTWARE ARE EXPORTED . - ——  JOHN CRANE NC

iéggggf&gﬁ?ﬂﬁ?&gcm ‘ International Sealing Systems
ADMINISTRATION REGULATIONS. 6400 Oakton Stl'eet

PRESSURE IN SEAL CHAMBER MUST BE MAINTAINED AT

INIMUM ABOVE MAXIMUM
RESSURE GENERATED AT INNER SEAL.

MUST BE CIRGULATED AROUND PRIMARY RING (SEAL FACE)/THROUGH MATING RING (SEAT) |10. BEFORE COMPLETING SEAL INSTALLATIGw WIPE LAPPED SURFACES & WGATING RING (SEAT)
(AT NOT LESS THAN ) IN ORDER TO REMOVE HEAT GENERATED,OR FAILURE MAY OCCUR. & PRIMARY RING (SEAL FACE) PERFECTLY CLEAN,
4 DIVERSION CONTRARY TO M G iL 60053. U.S.A
THIS CONFIDENTIAL DESIGN 1S OWNED BY JOMN CRANE AND MAY NOT BE USED EXCEPT IN CONFIDENCE AND FOR THE BENEFIT OF JOHN CRANE. ALL RIGHTS ARE RESERVED. U.S.LAW PROHIBITED. <~ orton Grove, , U.OAL
THIS MEDIUM ( PRINT, MAGNETIC TAPE ETC.) IS SUBJECT TO RETURN ON DEMAND ALONG WITH ALL COPIES AND ALL IMPROVEMENTS, DESIGNS AND PROPERTY DERIVED THEREFROM.




DATE MOTOR TYPE:
C o« 1o soos |OUTLINE DIMENSTIONS T Y0
CAT. #  HHO104 3-PHASE INDUCTION MOTOR  [Frame no. 215T
Pole HP KW Hz VOLT Syn. Speed
4 10 7.9 60 460 1800
Ins Rating Dimension in|Approx Weight Bearings
F CONT. inches 194 lbs. | DE: 6308ZC35C NDE: 6306ZC35C

Totally Enclosed Fan-Cooled Type. Squirrel-Cage Rotor.

19, 47 9,78
S, 09 6. 81 3. 57 0 11. 10
= ~
| e ¢ @
T L7
. ~ha? o B
= | V| S !
@ E _______ 9 L/ szl
1 ol e
® > [ 7 | ™
T/ iy - ok NI T
/5. S0 NPT 1?/ = 7. 34 L. 79
5. 99 2. 90 3.50 | 3. 38 ; 8. 950
7. 00 9, 85
8. 35 8-%0. 41 Holes
1/4” ~20UNC Tap (B1STEE13D
Deep 0. 5
2. 41 0. 312 95'?
R “
s T ——— o —|
e
| 3.38 B1. 375% ooos
| |
DWN. |C.S. LO|12-22:04 , . DWG NO.
CHKD. |C. S, LO|12:27-04 TE@@ W@gﬁ'ﬂﬂﬂﬂ@&ﬂ@@ 31049M894 140
APPD. M. C TSAI|12-27-04




TECQ @ Westinghouse
ISSUED ENCLOSURE
8/29/2014 PERFORMANCE DATA TEFC
TYPE CATALOG#
3-PHASE INDUCTION MOTOR
AEHH HHO0104
NAMEPLATE INFORMATION
OUTPUT FRAME RATED | INS. NEMA TIME | SERVICE
AP [ kw | O] size | VOLTAGE | HZ 1 avigient | class | pesien | raTING | FACTOR
101 75| 4 215T 460 60 40°C F B CONT. 1.15
VARIABLE FREQUENCY DRIVE SERVICE
VARIABLE TORQUE OHMS/PHASE EQUIVALENT WYE CIRCUIT
(AT RATED OPERATING TEMPERATURE 25°C)
TORQUE
HZ HP RPM (bt) R1 R2 X1 X2 Xon
3-60 | 0.0013~10| 90~1800 0.076~29.92 0.5301 |0.6748| 1.849 | 2.5705|77.076
CONSTANT TORQUE CONSTANT HORSEPOWER
TORQUE TORQUE
HZ HP RPM (b HZ HP RPM (b
6~60 1~10 180~1800 29.92 60~120 10 1800~3600 29.92~14.96
TYPICAL PERFORMANCE
EFFICIENCY POWER FACTOR SOUND
FULL PRESSURE
LOAD FULL LOAD 3/4LOAD | 1/2LOAD |FULLLOAD| 3/4LOAD | 1/2 LOAD
iy ” ” ” ” " LEVEL @ 3 FT
MIN.% | NOM.% Db(A)
1755 90.2 91.7 91 91 88 84 75.5 60
CURRENTS SAFE STALL
NEMA TIME IN
NO LOAD FULL LOAD LOCKED ROTOR A SECONDS
AT AT AT CODE
460 460 460 LETTER| COLD | HOT
VOLT VOLT VOLT
3.37 11.60 81 H 40 28
ALLOWABLE
TORQUE INERTIA ACCEL TIME (DOL) STARTS
PER HOUR
~oTor | NEMA MAX NEMA MAX
FULL |LOCKED| PULL | BREAK > | LOAD |ALLOWABLE| LOAD | ALLOWABLE
LOAD | ROTOR| UP DOWN | WR Wi Wi Wi e COLD | HOT
Ib-fty | %FLT | %FLT | %FLT 2
(o] % ’ ’ 1 1 o) | b)) Sec Sec
29.92 250 145 260 1.082 51 175 4.31 14.58 2 1
APPROVED: M. PRATER DRAWING NO. 31057HHO0104 REVISION: ]




DATE:

May 9, 2005 CONNECTION DIAGRAM

CATALOG NO.:

HHO0104

SCHEMATIC - A CONNECTION

ACROSS THE LINE CONNECTION

A

460 VOLT CONNECTION

TECQ @Westinghouse

DWG NO.
DAC-1547-4




TECQO ®@Westinghouse

INSTALLATION AND
MAINTENANCE INSTRUCTIONS
FOR THREE PHASE

INDUCTION MOTORS

Frames 143T - 449TZ

5100 North IH 35 Round Rock, Texas 78681



RECEIVING

1. Check nameplate data.

2. Check whether any damage has occurred during transportation.

3. After removal of shaft clamp, turn shaft by hand to check that it turns freely.

4. If motor is to be reshipped (alone or installed to another piece of equipment) the shaft must again
be clamped to prevent axial movement.
Note: Remove the bearing clamp before turning the shaft on 284T-449TZ frame motors.

WARNING

THE FOLLOWING SAFETY PRECAUTIONS MUST BE OBSERVED:

1. Electric rotating machinery and high voltage can cause serious or fatal injury if improperly
installed, operated or maintained. Responsible personnel should be familiarized with
NEMA MG-1; Safety Standards for Construction and Guide Selection. Installation and Use of
Electric Motors and Generators; National Electric Code and all local safety requirements.

2. When servicing, all power sources to the motor and to the accessory devices should be
de-energized and disconnected and all rotating parts should be at standstill.

3. Lifting means, when supplied, are intended for lifting the motor only. When two lifting
devices are supplied with the motor a dual chain must be used.

4. Suitable protection must be used when working near machinery with high noise levels.

5. Safeguard or protective devices must not be by-passed or rendered inoperative.

6. The frame of this machine must be grounded in accordance with the National Electric Code and
applicable local codes.

7. A suitable enclosure should be provided to prevent access to the motor by other than

authorized personnel. Extra caution should be observed around motors that are

automatically or have automatic re-setting relays as they may restart unexpectedly.

Shaft key must be fully captive or removed before motor is started.

Provide proper safeguards for personnel against possible failure of motor-mounted brake,

particularly on applications involving overhauling loads.

10. Explosion proof motors are constructed to comply with the label service procedure manual, repair
of these motors must be made by TECO-Westinghouse Motor Company or U/L listed service
center in order to maintain U/L listing.

LOCATION

1. Drip-proof motors are intended for use where atmosphere is relatively clean, dry, well
ventilated and non-corrosive.

2. Totally enclosed motors may be installed where dirt, moisture, or dust are present and in outdoor
locations.

3. Explosion-proof motors are built for use in hazardous locations as indicated by
Underwriters’ label on the motor.

4. Chemical duty enclosed motors are designed for installation in high corrosion or excessive
moisture locations.
Note: in all cases, no surrounding structure should obstruct normal flow or
ventilating air through or over the motor.

©



MOUNTING

1. Mount motor securely on a firm, flat base. All ball bearing normal thrust motors up to and
including 256T frame size may be side-wall or ceiling mounted; all others check nearest
TECO-Westinghouse office for mounting recommendations.
2. Align motor accurately, using a flexible coupling if possible. For drive recommendations,
consult with drive or equipment manufacturer, or TECO-Westinghouse.

3. Mounting bolts must be carefully tightened to prevent changes in alignment and possible
damage to the equipment. The recommended tightening torque’s for medium carbon steel bolts,
identified by three radial lines at 120 degrees on the head, are:

Bolt Size _ Recommended Torque (Ft-Ib.)_
Minimum Maximum
2/8 25 37
1/2 60 90
5/8 120 180
3/4 210 320

4. V-belts Sheave Pitch Diameters should not be less than those shown in Table 1 (NEMA
recommended values)

5. Tighten belts only enough to prevent slippage. Belt speed should not exceed 5000 ft. per
min.

TABLE 1. V-Belt Sheave Pitch Diameters (MG1-14.42)

V-Belt Sheave
Conventional Narrow
A, B, C,DANDE 3V, 5V, AND 8V
Minimum Minimum
Horsepower at Pitch *Maximum | Outside | **Maximum
Frame Synchronous Speed, RPM Diameter Width Diameter Width
Number 3600 1800 1200 900 Inches Inches | nches Inches
143T 15 1 .75 5 2.2 4.25 2.2 2.25
145T 2-3 1.5-2 1 .75 2.4 4.25 2.4 2.25
182T 3 3 15 1 2.4 5.25 2.4 2.75
182T 5 2.6 5.25 2.4 2.75
184T 2 1.5 2.4 5.25 2.4 2.75
184T 5 2.6 5.25 2.4 2.75
184T 7.5 5 3.0 5.25 3.0 2.75
213T 7.5-10 7.5 3 2 3.0 6.5 3.0 3.375
215T 10 5 3 3.0 6.5 3.0 3.375
215T 15 10 3.8 6.5 3.8 3.375
254T 15 7.5 5 3.8 7.75 3.8 4
254T 20 15 4.4 7.75 4.4 4
256T 20-25 10 7.5 4.4 7.75 4.4 4
256T 20 4.6 7.75 4.4 4
284T 15 10 4.6 9 4.4 4.625
284T 25 5.0 9 4.4 4.625
286T 30 20 15 5.4 9 5.2 4.625




TABLE 1. V-Belt Sheave Pitch Diameters (MG1-14.42)

V-Belt Sheave
Conventional Narrow
A, B, C,DANDE 3V, 5V, AND 8V
Minimum Minimum
Horsepower at Pitch *Maximum | QOutside [ *Maximum
Frame Synchronous Speed, RPM Diameter Width Diameter Width
Number 3600 1800 1200 900 Inches Inches | " inches Inches
324T 40 25 20 6.0 10.25 6.0 5.25
326T 50 30 25 6.8 10.25 6.8 5.25
364T 40 30 6.8 11.5 6.8 5
364T 60 7.4 11.5 7.4 5.785
365T 50 40 8.2 11.5 8.2 5.785
365T 75 9.0 11.5 8.6 5.785
404T 60 9.0 14.25 8.0 7.25
404T 50 9.0 14.25 8.4 7.25
404T 100 10.0 14.25 8.6 7.25
405T 75 60 10.0 14.25 10.0 7.25
405T 100 10.0 14.25 8.6 7.25
405T 125 11.5 14.25 10.5 7.25
444T 100 11.0 16.75 10.0 8.5
4447 75 10.5 16.75 9.5 8.5
444T 125 11.0 16.75 9.5 8.5
4447 150 16.75 10.5 8.5
445T 125 12.5 16.75 12.0 8.5
445T 100 12.5 16.75 12.0 8.5
445T 150 16.75 10.5 8.5

*Max. Sheave width = 2(N-W) - .25

**Max Sheave width = N-W
***Sheave ratios grater than 5:1 and center-to-center distance less than the diameter of the
large sheave should be referred to TECO-Westinghouse.

POWER SUPPLY & CONNECTIONS

1. Wiring of motor and control, overload protection and grounding should be in accordance with
National Electrical Code and all local safety requirements.

2. Nameplate voltage and frequency should agree with power supply. Motor will operate

satisfactorily on line voltage within +10% of nameplate voltage; or frequency with £5% and
with a combined variation not to exceed +10%. 230-volt motors can be used on 208-volt
network systems, but with slightly modified performance characteristics as shown on the

nameplate.

Dual voltage and single voltage motors can be connected for the desired voltage by
following connection diagram shown on the nameplate or inside of the conduit box.
All Explosion Proof motors have Temperature Limiting Devices in the motor enclosure to
prevent excessive external surface temperature of the motor in accordance with U/L
standards. Terminals of thermal protectors (P1 & P2) should be connected to the motor
control equipment, according to the connection diagram inside of the conduit box.

5. Standard connection diagram for three phase, not thermally protected, dual rotation motors
are shown in diagrams A through E. (Note: To change rotation, Interchange any two line

leads)



A. 3 Lead, Single Voltage

L1 — T1

L2 —— T2
L3 —= T3

B. 6 Lead, Dual Voltage & Voltage Ration 1to 3

B-1 Across the Line Start & Run

Low Yohage High Voltage

T T& T
H——= Li—a T
T2 T4 Ta
L2 o 12 — o T4
T3 1§ T3
L3 —m——— L —o 15

L1

B-2 Wye Start & Delta Run
(Low Vaoltage only)

M1
it

La—

Li

T

it Ta

TG

=M3
T4

= M3

TE

C. 9 Leads; Dual Voltage & Voltage Ratio 1 to 2, Wye Connected

C-1 Across the Line Start & Run

Lew Yobtage High Sohage
L1 Lz L3 T L3 13

m l Tal TSL
17 T& T4
T4 15 TE TQI rs I TE]
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D. 9 Leads; Dual Voltage & Voltage Ration 1 to 2, Delta Connected

D-2 Part Winding Start
(Low Voltage only)
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E-3 Part Winding Start (Low Voltage only)
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*Important: For Part Winding Start, M2 contactor should be closed within two (2) seconds
after M1 contactor is closed.
Only 4 pole and above (e.g., 6P, 8P...) motors are satisfactory for Part Winding Start
at low voltage.

START UP

1. Disconnect load and start motor. Check direction of rotation. If rotation must be changed,
ALLOW THE MOTOR TO STOP COMPLETLEY. Interchange any two leads of a three-phase
motor.

2. Connect load. The motor should start quickly and run smoothly. If no, shut power off at once.
Recheck the assembly including all connections before restarting.

3. If excessive vibration is noted, check for loose mounting bolts too flexible motor support
structure or transmitted vibration from adjacent machinery. Periodic vibration checks should
be made; foundations often settle.

4. Operate under load for short period of time and check operating current against nameplate.

TESTING

If the motor has been in storage for an extensive period or has been subjected to adverse moisture

conditions, it is best to check the insulation resistance of the stator winding with a megometer.

Depending on the length and conditions of storage it may be necessary to regrease or change

rusted bearings.

If the resistance is lower than one megohm the windings should be dried in one of the following two

ways:

1. Bake in oven at temperatures not exceeding 194°F until insulation resistance becomes
constant.

2. With rotor locked, apply low voltage and gradually increase the current through windings until
temperature measured with a thermometer reaches 194°F. Do not exceed this temperature.



MAINTENANCE

INSPECTION
Inspect motor at regular intervals. Keep motor clean and ventilation openings clear.

LUBRICATION

1. Frame 143T-256T: Double shielded and pre-lubricated ball-bearing motors without grease
fittings and don’t need re-lubrication, except on MAX-E1® and MAX-E2® products which
have re-greasable features.

2. Frames 280TS, 320-449TZ(TS): Motors having grease fittings and grease discharge
devices at brackets. Motors are shipped with grease for initial running. It is necessary to
re-lubricate anti-friction bearing motors periodically, depending on size and type of service. See
Table 2 to provide maximum bearing life. Excessive or too frequent lubrication may damage
the motor.

TABLE 2
Horsepower Standard Severe Extreme
Conditions Conditions Conditions
1 Thru 30 Hp, 1800 rpm and below 7 years 3 years 180 days
40 Thru 75 Hp, 1800 rpm and below 210 days 70 days 30 days
100 Thru 150 Hp, 1800 rpm and below 90 days 30 days 15 days
1 Thru 20 Hp, 3600 rpm 5 years 2 years 90 days
25 Thru 75 Hp, 3600 rpm 180 days 60 days 30 days
100 Thru 150 Hp, 3600 rpm 90 days 30 days 15 days
Note:

A. Standard conditions: 8 hours operation per day, normal or light loading, clear and 40°C
ambient conditions.

B. Severe conditions: 24-hour operation per day or light shock loading, vibration or in dirty or
dusty conditions.

C. Extreme conditions: With heavy shock loading or vibration or dusty conditions.

D. For double shielded bearings, above data (lubrication frequency) means that the
bearing must be replaced.

3. Be sure fittings are clean and free from dirt. Using a low-pressure grease gun, pump in the
recommended grease until new grease appears at grease discharge hole.

4. Use the POLYUREA grease unless special grease is specified on the nameplate.

5. If re-lubrication is to be performed with the motor running, stay clear of rotating parts. After
re-greasing, allow the motor to run for ten to thirty minutes.



RENEWAL PARTS

1. Use only genuine TECO-Westinghouse renewal parts or as recommended by TECO-
Westinghouse Motor Company.

2. When you order renewal parts please specify complete information to TECO-Westinghouse
office/agent such as type, frame no., poles, horsepower, voltage, series no., quantity, etc.

FOR FURTHER INFORMATION PLEASE CONTACT
TECO-WESTINGHOUSE MOTOR COMPANY

Round Rock, TX 800-873-8326



D-FLEX COUPLINGS
INSTALLATION INSTRUCTIONS

These instructions must be read thoroughly before installation or operation,

WARNING To ensure that drive is not unexpectedly started,
turn off and lock out power source before proceeding.
Failure to observe these precautions couild result in bodily
injury.

This manual encompasses the standard sizes and types of the
DODGE D-FLEX® coupling. Determine the size and type from
the markings on the components. Remove all components from
their boxes, and loosely assemble the coupling on a convenient
surface. {Do not attempt to instali the wire ring on two-piece
sleeves at this time.) Also check maximum RPM values in

Table 1 against operating speed. All rubber sleeves (EPDM and
Neoprene) have the same ratings for a given size and may be
used interchangeably. However, because rubber and Hytrel
sleeves have completely different ratings, they should never be
used interchangeably.

1. Inspect all coupling components and remove any protective
coatings or lubricants from bores, mating surfaces, and
fasteners. Remove any existing burrs, etc. from the shafts.

2. Slide one coupling flange onto each shaft, using snug-fitting
keys where required. With the type B flange, install QD
bushing per DODGE instruction manual which is avaitable
from www.dodge-pt.com

3. Paosition the flanges so dimension B, shown in Table 1,is
established. !t is usually best to have an equal length of shaft
extending into each flange. Tighten one flange into its final
position. Refer to Table 2 for fastener torque values. Slide the
other far enough away to install the sleeve. With a two piece
sleeve, do not move the wire ring to its final position; allow it
ta hang loosely in the groove adjacent to the teeth.

4. Slide the loose flange on the shaft until the sleeve is
completely seated in the teeth of each flarige. {The ‘B’
dimension is for reference and not critical.) Secure the flange
to the shaft using the torque values from Table 2.

Different coupling slesves require different degrees of alignment
precision. Locate the alignment values for your sleeve size and
type in Table 1.

TABLE 1 - MAXIMUM RPM AND ALLOWABLE MISALIGNMENT (1)

(Dimensions in inches)

WARNING Because of the possible danger to persons(s) or property from
accidents which may result from the improper use of products, it is
important that correct procedures be followed: Praducts must be used
in accordance with the engineering information specified in the catalog,
Proper instaliation, maintenance and operation procedures must be
observed. The instructions in the instruction manuals must be followed,
Inspections should be made as necessary to assure safe operation under
prevaiting conditions. Proper guards and other suitable safety devices or
procedures as may be desirable or as may be specified in safety codes
should be provided and are neither provided by Baldor Electric Company
nor are the responsibility of Baldor Electric Company. This unit and its
associated equipment must be installed, adjusted and maintained by
fualified personnel who are familiar with the construction and operation
of all equipment in the syslem and the potentiat hazards involved. When
risk to persons or property may be involved, a holding device must be an
integral part of the driven equipment beyond the speed reducer output
shafl.

r“rfjﬁ Sleeve Maximum Tyne E, JE, JES & JN, JNS Type H & HS 2}
' Size RPM Parallel {xj Angular "B (4) Paraliel (4) Angular “B” (4)
3 9200 010 035 1.188 -
4 7600 010 043 1.500 -
T 5 7600 015 056 1.938 - -
B 6000 015 070 2.375(3) 010 016 2.375
7 5250 020 081 2.563 012 020 2.563
M 8 4500 020 094 2.938 015 025 2.938
~ 9 3750 025 109 3.500 017 028 3.500
-— B 10 3800 025 128 4.083 02D 032 4.063
1 3600 032 151 4875 022 037 4875
12 2800 032 175 5.688 025 042 5,688
Figure 1 13 2400 040 185 6,625 .030 050 6,625
14 2200 045 242 7.750 035 060 7.750
16 1500 062 330 10.250 - -
Note:

1. Values shown above apply if the actual torque transmitied Is
more than % the coupling rating. For lesser torgue, reduce the
above values by 2.

2. Hytrel (type H and HS) sleeves should not be used as direct
replacements for EPDM (type E. JE & JES) or Neoprene {type
N, JN & JNS) sleeves.

3. B-Value when using 6J flanges is 2.125,

4. To ease assembly of type SC spacer couplings add 1/16” to
the ‘B’ dimension.




Note: 7. lf the coupling employs the two-piece sieeve with the wire

5. Check the parallel offset by laying a straight edge across the ring, force the ring into its groove in the center of the sleeve,
OD of the flanges (Figure 2} in four places 90° apart without It may be necessary to Pry the ring into position with a blun
rotating the coupling. If the gap between the flange and screwdriver,
straight edge exceeds the value in shown under “Parallel” in 8. Install coupling guards per OSHA or applicable requirements.
Table 1, realign the shafts. Guarding should be designed so that coupling sleeve will

8. Check angular alignment by measuring dimension “B” (Figure be contained within the guard in the event that the coupling
3) at four places 90° apart without rotating the coupling. Adjust steeve is thrown from the coupling assembly.

the equipment until the four measurements do hot vary more
than the value given under “Angular” in Table 1. If a corraction
is necessary, recheck the parallel alignment,

Gap between the
flange and the siraight edge (X}

L ]

] B ikl
—_ _—.{.}_-—-.—--.__.—..-._e__. -
— —
L] L

B | Q—— R N ; Jrum—

Figure 2: Parallel Measurement Figure 3: Anguiar Measurement

TABLE 2 - FASTENER TORQUE VALUES (ft.-Ibs.)

Coupling TYPE J TYPES TYPEB TYPE SC*
Size 2 Setscrews 2 Setscrews 3 Hex Head 4 Hex Head Cap 1 Setscrew over
at 65° at 65° Cap Screws Screws Flange to Hub Keyway in Hub
3 3 - - - -
4 3 - - - 13
5 7 13 - 4 13
6 13 13 5 g 13
7 13 5 9 13
8 23 9 18 23
g - 23 g9 K} 23
10 - 23 5 60 50
1 - 23 30 75 50
12 - 50 60 150 100
13 - 100 75 150 165
14 - 100 75 150 165
15 - 100 135 150 165

*Torque values apply to hub size when different than flange size.
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PRODUCT INSPECTION AND TEST

The Products of Dean Pump Division are subject to thorough and rig-
orous quality control and inspection procedures throughout the
whole of the manufacturing process to assure proper operation in full
conformity with established performance standards. On completion
of inspection, each unit is oiled, sealed against the entrance of dir,

and tagged with a signed certificate of inspection prior to shipment.
Each pump when shipped is ready to perform the service for which
it was designed with minimum maintenance and expense if properly
installed and operated in accordance with the instructions furnished.

DEAN PRODUCT WARRANTY

We warrant to the purchaser from us of Dean Pump products and
parts of our own manufacture (Dean Products) that the Dean
Products are free under rated use and service from defects in design,
material and workmanship for a period of one (1) year from the
date of installation, but not to exceed eighteen (18) months from the
date of shipment by us. This warranty does not cover (I} any loss or
damage resulting from wear, corrosion, abrasion or deterioration
due to normal use in rated service; (ll) replacement of service items
such as shaft packings and mechanical seals; (lll) products or parts
manufactured by others but furnished by us which, if defective, shall
be repaired or replaced only to the extent of the original manufactur-
er's warranty; (IV) any loss or damage to or defects in any Dean
Products resulting from the misuse or improper storage, installation,
or operation thereof; or (V) any loss or damages to or defects in any
Dean Products resulting from any alteration or modification thereof
not expressly authorized and approved by us in writing. We shall

not be liable, directly or indirectly, under any circumstances for con-
sequential or incidental damages, including, but not limited, to: (l)
any loss of business or profits; and (ll) labor, material or other
charges, claims, losses or damages incurred or suffered from, in con-
nection with or in consequence of the working upon, alteration, or
repair of any defective Dean Products by persons or firms other than
us. Our liability for breach of warranty hereunder is limited solely to
the repair in our factory or the replacement F.O.B. our factory, as
the case may be, or any Dean Products which shall have been deter-
mined by us, affer notice to us and inspection by us within the war-
ranty period, fo be so defective when shipped by us. THIS WAR-
RANTY AND THE LIABILTY SET FORTH HEREIN ARE EXCLUSIVE
AND IN LIEU OF ALL OTHER LIABILITIES AND WARRANTIES,
EXPRESSED OR IMPLIED, INCLUDING IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR PARTICULAR PURPOSE.

WARNING

HAZARDOUS SITUATIONS MAY OCCUR UNLESS THIS EQUIPMENT IS APPLIED, INSTALLED, OPERATED, AND MAINTAINED BY THOR-
OUGHLY QUALIFIED PERSONNEL IN STRICT ACCORDANCE WITH THE INSTRUCTION MANUAL AND ALL APPLICABLE DRAWINGS AND

CODES.

Read the instruction manual completely before installing, filling, oper-
ating, or maintaining this equipment.

Obtain, read and heed the MSDS (Material Safety Data Sheet) for
the fluids being handled before attempting to fill, operate or main-
tain this equipment. Obtain instructions from the Safety Engineer
responsible for your facility before performing any work on the
pumping equipment and sysfems.

Proper storage while not in use and proper installation and startup
are essential for successful pump operation. Misuse or improper stor-
age, insfallation or operation of pumps may result in serious loss or
damage. Dean Pump Division is not responsible for any loss or dam-
age resulting from causes beyond its control, and is not liable for
charges for work performed or materials furnished to repair such
loss or damage.

All installation, operation, and maintenance must be done by thor-
oughly qualified personnel in strict accordance with this manual and
must comply with all local, state and Federal codes. Only Dean
authorized service parts must be used in the repair of these pumps.

RECEIVING PUMP
When the pump is received from the transportation company it
should be promptly inspected for damage and such damage noted

on the bill of lading before it is signed. Claims for shipping damage
must be filed against the carrier.

Care should be exercised in unloading and handling the pump.
STORAGE

Pumps must be properly covered and protfected against moisture,
dirt, and physical damage during storage prior fo installation. If pro-
longed storage is anticipated, a heavy protective coating should be
applied to bearings and all exposed machined surfaces. A rust pre-
ventative must be used to protect all steel or cast iron parts.
Compression packing or mechanical seals should be removed and
stored as well as protected separately.

Pumps must also be protected from moisture, dirt, and physical dam-
age during and after installation while the system is being complet-
ed. Pumps “stored” on their foundations must be completely checked
for proper installation prior to startup.

Care in storage and installation will preserve the built in quality of
each Dean Product.



MET-PRO =N HORIZONTAL PROCESS PUNPS

Global Pump Solutions NETRY

(317) 293-2930 * E-mail: info@deanpump.com

STANDARD, HORIZONTAL, SINGLE STAGE, END SUCTION, ENCLOSED IMPELLER, CENTRIFUGAL PROCESS PUMPS
TYPES R4140, R4170, R4180 AND R4240

N

[t Registered Trademark of the E.I. DuPont Co.

* Denotes parts interchangeable in all pump sizes of same type.

MECHANICAL DESIGN SPECIFICATIONS STANDARD MATERIALS OF CONSTRUCTION
Direction of Rotation (Viewed from Coupling End) .. .................... CCW Part No. Part Name Carbon Steel 31655
Casing Thickness, Minimum ... ... ... 5/16" (Cl. 40) (cl. 50)
Corrosion Allowance . ....... ... ... ... . 1/8" *3 Impeller C.I (1) 316 (3
Impeller — Standard ... ... .. Single Plane Balanced 54 ?ui?rl]lsr Key 2::: g} g 2 g
Optional Extra ... ... Dynamically Balanced TA Casing Drain Plug Steel (2) 316 (8
Flanges — ASME/ANS| B16.5 Roting ........................... Class 300 5C Casing Stud Nut Steel (5)
Facing .. Standard Raised Face oD Casing Stud i Steel (4)
Optional Exira Ring Type Joint b Cas!nq 3gc Cover Ring Iron (7) [ 316(3)
o SPHONATEXITA . e 9 'yp 6A Casing Ring fron(7) | 316(3)
Finish 125 Ra 7 Cradle Spacer D.I. (19)
Seal Chamber & Bearing Housing Jacket Pressure, Maximum . .......... 125 psig 7A Bull's Eye Oil Level Indicator Steel & Glass
Suction Pressure, Maximum . . . .Max. Working Pressure Less Pump Developed Head 79? gzg::iirc1i|gsg;|:fq}:§;u51nq Copscrew Séefl([ﬁ)
*10 Shaft Sleeve 316 (8)
R4140 | R4170 | R4180 | R4240 10K Shaft Sleeve Key 304(9)
Horsepower Rating — Maximum *12 Impeller Bolt (Nut on R440) Steel (2) 316 (8)
@ 3500 rpm 100 200 250 - *12A Impeller Washer Steel (2) 316 (8)
@ 1750 rpm 40 100 125 300 *12B Impeller Lock Washer 316 (8)
@ 1160 rpm 25 - 75 200 *12C Impeller Washer Pin 304(9) [ 316(8)
Bearings, Type Ball Bearings, Oil Lubricated 13 Seal Chamber Gland 316 (8)
Thrust Bearing (Angular Contact Pair) 7309BG | 7311BG | 7312BG | 7317BG Packing Gland Steel (6) 316 (3
Radial Bearing 6309 6311 6312 6316 14 Gland Stud Steel (4) 304 (9
Approximate Oil Capacity of Bearing Housing 41 oz 36 oz 64 oz 120 oz 15 Gland Nut Steel (5) 304 (9
Seal Chamber Dimensions (Large Taper Bore] *17 Lantern Ring C.I. (1) 316 (3
Length (Depth) 3" 3" 41/2" 47/g" 22 Casing Back Cover Steel () 316 (3
Inside Diameter (Bore Diameter) 31/2" 37/8" 41/4" 5" *22A Back Cover to Cradle Cap Screw Steel (2)
Shaft Sleeve Diameter 13/4" 21/8" 21/4" 3" *25 Radial Bearing —
Standard Bore (Stuffing Box] Dimensions *25A Thrust Bearing —
Length (Depth) 3" 3" 37/8" 41/8" *26 Bearing Housing C.L
Inside Diameter (Bore Diameter) 21/2" 27 /8" 31/4" 4" *27 Seal Ring Cl.
Shaft Sleeve Diameter 13/4" 21/8" 21/4" 3" *28 Bearing End Cover C.I.
Lantern Gland Width 5/g" 5/g" 3/4" " *28A Bearing End Cover Cap Screw Steel (2)
Lantern Gland to Open End of Stuffing Box 11/2" 11/2" 11/2" 23/g" *29 Pump Shaft Steel (10) [ 316 (8)
Packing Size, Square 3/g" 3/g" 1/2" 1/2" *31 hrust Bearing Lock Nut Steel (2)
Number of Rings with Lantern Ring 6 6 6 6 *31A hrust Bearing Lock Washer Steel (2)
Spacing 3G3 3G3 3G3 3G3 *54 hroat Bushing C.. (1) [ 316(8)
Number of Rings Lantern Omitted 7 8 7 8 56 Casing Foot C.l. (1)
Pump Shaft Dimensions *56B Casing Foot Dowel Steel (2)
Span Between Bearings G to G 6" 515/16" 81/4" 103/16" *75B Retaining Ring (All Except R4240) Steel
Span Between Radial Bearing G and Impeller G 8" 83/16" 103/4" 125/16" *76 Labyrinth Seal—Front Bronze & Viton 11
Diameter at Coupling 11/8" 15/8" 15/8" 23/8" *76A Labyrinth Seal—Rear Bronze & Viton t
Diameter Between Bearings 21/8" 25/8" 23/4" 4" 77 Casing Gasket Grafoil (11)
Diameter at Impeller 11/8" 11/4" 11/2" 21/4" *77B End Cover Gasket Buna (14)
L*/D* *80 Bearing Housing Vent —
Sleeved 101 44 78 36 *83 Motor Support (C Face) C.I. (1)
Solid 55 27 26 23 *87 Impeller Ring—Back (Optional) Steel (2) [ 316 (3)
87A Impeller Ring—Front (Optional) Steel (2) | 316(3)
MATERIAL MAXIMUM PUMPING TEMPERATURE HYDROSTATIC TEST PRESSURE 95A | Mechanical Seal Stationary —
CLASS | WORKING PRESSURE | MINIMUM |  MAXIMUM | R4140/R4170 | R4180/R4240 958 | Mechanical Seal Rotary __— :
. - *109 Qil Cooler SS Tubing with Steel Fins
401 500 psig @ 650°F -20°F  |800°F @ 350 psig 850 750
50 500 psig @ 100°F -20°F 850°F @ 305 psig psig psig MATERIAL SPECIFICATIONS (REFER TO NUMBERS IN PARENTHESES)
T Carb I with T Al lable with : ) G155 {0 Aoy S 125,000, 100000 YP
Carban Steel with Cast Iron trim. Alsa available with 31655 trim. 3] 31655 — ASTM #A744 Grade CF8M 1) Grafoil — Registered frademark of Uion Carbide Corp
WARNING: Use the “Allowable Working Pressure VS. Pumping Temperature” chart (below, é ﬁlssh;," ]#4,& ﬁ%‘ﬁ‘uﬁ’:‘{’gﬁj Stee }% 'F\?ﬁglghzue?i NonAsbesios Fibre
right) fo determine the allowable working pressure at any allowable pumpage temperature for 6] ASTM #A216 Grade WCB Cast Steel (-20 + 800°F ) 14) Buna N Rubber
the material of construction selected. 7] Hardened Iron 15| Steel Finned, Stainless Steel Tube with Steel End Fittings
8] AISI—316SS 16] Ductile Iron — ASTM-A536 Class 65-45-12

Seal Chamber Temperature VS. Pumping Temperature
with respect to the GPM of cooling water flowing through
the cooling jacket surrounding the seal chamber. SEAL CHAMBER PRESSURE - R4000 SERIES PUMPS
N **With Impeller Balance Holes—Seal Chamber Pressure Equals Pump Suction Pressure Plus .06 x Pump Developed Pressure in PSI
PUMPING TEMPERATURE — °C. Without Impeller Balance Holes—Seal Chamber Pressure Equals Pump Suction Pressure Plus .75 x Pump Developed Pressure in PSI
100 150 200 250 300 350 400 450 Pumps are normally furnished with balance holes
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INSTALLATION

Always wear the appropriate protective apparel when working on
or around the pumping equipment. Safety glasses with side shields,
heavy work gloves (use insulated work gloves when handling hot
items), steeHoed shoes, hard hat, and any other protective gear as
needed for protection. One example of other gear would be breath-
ing apparatus when working near toxic materials. Use lifting
devices, manufactured expressly for the purpose of lifting, to move
the pumping machinery. Do not attempt to lift the assembly or its
components manually. Use only devices with lifting capabiliies in
excess of the weight of the unit being lifted. Inspect straps, chains,
hooks, etc. for damage and lifing capability before use. Lift only at
the center of gravity.

Personal injury, death, and/or equipment damage could occur if
good lifting practices are not used.

APPLICATION AND REAPPLICATION

At the time of installation, the equipment received should have
already been selected for the service required. You must read the
paperwork for the installation and check the serial number of the
pump to assure that you are installing the correct pump into the ser-
vice for which it was selected.

Many pumps look identical from the outside but can be made of dif-
ferent materials and/or be constructed differently inside. Personal
injury, death, equipment damage, product (pumpage) damage,
and/or product loss could occur if the incorrect pump s installed.

Do not transfer an existing pump to any other service conditions until
you have thoroughly reviewed the pump construction, materials, siz-
ing, sealing, pressure containing capability, head/capacity capabili-
ty, and temperature capability with respect to the required service.
Consult your Dean Pump sales engineer with all the service require-
ments and a full description of the existing pump (including the serial
number), seal, and sub-systems so that we can assist you in a suc-
cessful reapplication.

PUMP FOUNDATION

The pump foundation provides rigid support to the baseplate and
maintains the alignment of the pumping unit. Baseplates are
designed to rigidly support the pump and driver without vibration or
distortion only when they are properly set, leveled, and secured to
the foundation.

The purchaser may elect fo mount the pump without grouting the
baseplate. In any case the baseplate must be fully supported by the
cusfomer’s mounting means to prevent vibration and distortion.

TyricAL FOUNDATION LAYOUT

B e

J |
6. el 5. 00

i ]

1*10

L) BSERATE RO
29 | L
rfc | LEVELTNG WeGEs ] ]
A, ' ||l||l_ [}
L pire sLeRuE [T
{ T LARE WATHER '-. ! Y
ll."' AKTI-ROTATION BAR Y ! l"-‘

BASEPLATE MOUNTING AND ALIGNMENT
The sequence of mounting which must be observed for proper base-
plate and pump mounting is:

1) Place baseplate, with pump and driver mounted thereon, on the
pump foundation.

2) Use wedges under the baseplate edges, at each foundation
bolt, to properly support and level the unit. Check this with a
spirit level. Pull down the baseplate mounting bolt nuts tightly
and recheck for level. Correct if necessary.

3) Align the driver to the pump (except for pumps with optional
“C" face motor support). See “Pump and Driver Alignment’” on
page 4.

4) Grout the baseplate. Do not grout the baseplate to the founda-
tion until the pump and driver are correctly aligned. Channel
type baseplates are made with open ends to allow easy grout-
ing and do not require grouting holes in the baseplate.
Fabricated structural steel baseplates are provided with grout
ing holes. Fill the entire void under the baseplate with grout and
firmly embed the baseplate edges.

5) Connect the suction and discharge piping without forcing the
piping into position. See “Suction and Discharge Piping” on
page 4. The pipe flanges must line up with the pump flanges
“freely”.

Install @ “new” bolt, of the correct size per ASME/ANSI
B16.5 and the correct material per ASME/ANSI B16.5, in
every bolt hole. Tighten all bolts evenly. Use only new
uncorroded fasteners.

WARNING:

Strain caused by “forcing”, improper flange bolting, and/or
misalignment may cause failure of the pumping unit, flanges, piping
and/or fluid (pumpage) release which could cause personal injury,
death, and/or damage fo this and/or other equipment.

6) Recheck pump and driver alignment (except for pumps with
optional “C" face motor support) fo ensure that no distortion of
the pump unit has been caused by piping strain. Correct
piping if misalignment has occurred and again align pump and
driver.

7) Connect all other (auxiliary) piping necessary for safe and
successful operation of the equipment in the specific service
conditions of the application. See “Pump Cooling
Requirements” on page 6.

WARNING:

Make sure that all piping is installed into its correct connection.
Installation of a pipe into an incorrect location could result in an
explosion and personal injury or death as well as damage fto this
and/or other equipment. Install pressure relief valves in any cavities
that could be subjected to pressures in excess of the allowable work-
ing pressure. Explosion, personal injury, death, and/or damage to
this and/or other equipment may occur if pressure exceeds allow-

able.

One example of the above would be the cooling jacket around the
seal chamber. If this chamber were full of water and someone
would close both the inlet and outlet valves and then operate the
pump at 500 degrees fahrenheit, the vapor pressure of the water,
665 PSIG, would far exceed the capacity of the jacket and possibly
other paris. In this example, a relief valve must be installed between
the pump and the outlet valve.

8) Recheck the alignment between the driver (motor,
turbine, or engine) and pump shafts. Installation of piping



may have forced the pump out of alignment. If so, correct the
piping to remove the distorting load, and realign the pump
and driver.

9) The pump and driver alignment must again be checked
(except for pumps with optional “C"” face motor support) at the
operating temperature and alignment corrected under the hot
condition.

10) After about two weeks of normal pump operation the pump
and driver alignment should again be checked (except for
pumps with optional “C” face motor support) under the hot
condition. If alignment is still correct, the driver feet may be
doweled to the baseplate. If the alignment has changed,
realign the unit and recheck after two weeks.

SUCTION AND DISCHARGE PIPING

Suction and discharge nozzle sizes of Dean pumps are selected for
proper performance of the pumping unit and are not intended to
determine the suction and discharge pipe sizes. Pipe sizes must be
determined by the user based on the system requirements.

Suction piping should have a minimum friction loss and thus should
be as short and straight as possible with a pipe diameter as large as
economically feasible for the flow rate handled. Suction piping
should never be smaller in diameter than the suction nozzle size.
When the suction piping is larger than the suction nozzle size an
eccentric reducer is required at the suction flange and must be
installed with the taper located on the underside fo eliminate air or
vapor pockets. The section of piping attached to the suction flange
of the pump should be straight for a length of eight pipe diameters
or more.

Discharge piping may be the same size as, larger, or smaller than
the discharge nozzle as the system flow may demand.

In new installations or rebuilt systems, dirt, pipe scale, welding slag,
and general construction debris may get into the piping. It is impor-
tant fo prevent this material from entering the pump and damaging
pump parts, mechanical seal faces, or seal chamber packing.
Mechanical seal parts are especially subject to damage even by
very small particles. To prevent damage, a strainer or filter installed
in the suction line is recommended. Commercially available strainers
or filters as recommended by their manufacturers can do an excel-
lent job. In addition, special filtering and mechanical seal flushing
may be required. Consult your Dean representative. Suction line
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screens or strainers may usually be removed when, after several
days of use, no dirt has been collected and the system is clean.

Remember that screens and filters in the suction line are restrictive
devices which reduce the net positive suction head (NPSH) available
to the pump and should be considered at the time the system is
designed.

PUMP AND DRIVER ALIGNMENT

Proper running life of a pump and driver unit depends on the accu-
racy with which the axis of the driver shaft coincides with the axis
of the pump shaft when the unit is running. Although pumps and
drivers are check aligned at the factory, this is only to confirm that
the unit can be aligned in the field and handling during shipment
and installation will cause the alignment to change. The pump and
driver alignment must always be checked and corrected (except for
pumps with optional “C” face motor support] before the baseplate
is grouted to the foundation and again before the pump is first
started. If the baseplate mounting instructions have been carefully
followed, no difficulties in making the alignment should be experi-
enced. Failure to properly align the unit will result in vibration,
short bearing life, and reduced mechanical seal or shaft packing
life.

Pumps are not constructed to be used as pipe anchors. Both suc-
tion and discharge piping must be supported independently of the
pumping unit and thermal expansion joints provided to guard
against expansion loads on the pump. Pipes should be anchored
between the expansion joint and the pump and as closely to the
pump as possible. Failure to provide proper piping support and
expansion joints may impose strains on the pumping unit which
will result in serious misalignment. Maximum allowable piping
loads are shown on page 5 in this manual.

No allowance for thermal expansion is made for motor driven
units in mounting the driver. Allowance for turbine mounting
should be in accordance with the turbine manufacturer’s recom-
mendations. Final alignment must always be checked and correct-
ed at the operating temperatures of the pump and driver.

Misalignment of the two shafts is of two kinds. The first of these is
angular misalignment where the axis of one shaft is at an angle
from the other. The other is offset alignment where the center of
one shaft is offset from the center of the other shaft. These effects
usually occur together so that both angular and offset misalignment
are present.

Coincident alignment of the driver and pump shaft is measured at
the faces of the coupling hubs. Because of the variety of coupling
types furnished at customer’s request, the procedure here given is
general in nature but may be applied by simple adaption to most

coupling types.

The first step is to remove the spacer from the coupling. To one of
the remaining coupling hubs, firmly seated on the shaft, attach a
dial indicator. Let the indicator button ride on the face of the other
coupling hub and near the outside diameter. See illustration on
page 5. Rotate the shaft on which the dial indicator is mounted,
allowing the indicator button to move on the stationary coupling
hub. The indicator dial movement will show the difference in dis-
tance between the two hubs. This indicates the amount of angular
misalignment between the hubs and therefore the shaft axes.
Good practice suggests alignment to within 0.002" T.I.R.



To check the offset alignment, mount the dial indicator as above
except with the indicator button on an outside diameter of the sto-
tionary coupling hub. See illustration below. Rotate the shaft on
which the dial indicator is mounted, allowing the indicator button to
ride on the outside diameter of the stationary hub. The indicator dial
movement will show the difference in the center locations of the two
shafts. Good practice suggests alignment to within 0.002" T.I.R.

Angular and offset alignment is adjusted by placing thin metal shims
under the driver mounting feet to bring the drive info exact alignment
with the bolted down pump. If misalignment is of major proportions,
the baseplate has been improperly installed on the foundation and
must be releveled before proceeding with alignment.

After each change, it is necessary to recheck both angular and offset
alignment of the coupling. Affer driver is aligned to the pump, tight-
en all hold-down bolts and then recheck the alignment.

Allowable error of shaft alignment is somewhat dependent on the
coupling type. However, the closer the running alignment, the better

the running life will be.

INDICATOR SETUP TO READ ANGULAR MISALIGNMENT

INDICATOR SETUP TO READ OFFSET MISALIGNMENT
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ALLOWABLE PIPING LOADS R4000 SERIES PUMPS
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MAXIMUM FORCES ON FLANGES

FOR SUCTION FLANGE

+ Fy <200 LBS./NOM.IN. < 1.2W

+ Fy < 130 LBS./NOM.IN. < 0.6W

+ F7 < 160 LBS./NOM.IN. < 1.0W
Fr = (Fy 2 + Fz 2% < 2000 LBS

FOR DISCHARGE FLANGE
+ Fy < 1.3W < 160 LBS./NOM.IN.
~ Fy (COMPRESSION) < 200 LBS./NOM.IN. < 1.2W
+ Fy (TENSION) < 100 LBS./NOM.IN. < 0.5W
+ F, < 1.0W < 130 LBS./NOM.IN.

Fr = (Fx 2 + F5 2)"/2 < 2000 LBS

WHERE
F = FORCE IN POUNDS
Fr = RESULTANT FORCE
W = WEIGHT OF PUMP ONLY, IN POUNDS

MAXIMUM MOMENTS APPLIED TO A PUMP ON A FULLY BOLTED
AND GROUTED BASEPLATE. LOADS ARE TO BE APPLIED ONLY
THROUGH THE SUCTION AND DISCHARGE FLANGES.

Pump Pump Wi. Lbs. My M¥| M,
Size Type |PumpOnly | Ib.fi. | |b.f. | Ib.ft.

1 x3x81/2 R4140 210 690 340 725
11/2x 3 x81/2 R4140 235 690 340 725
2x3x81/2 R4140 260 690 340 725
3x4x81/2 R4140 285 725 295 600
4x6x81/2 R4140 325 785 320 600
11/2x3x 10 R4140 255 760 310 600
2x3x10 R4140 290 760 310 600
3x4x10 R4140 320 830 340 600
4x6x10 R4140 360 950 340 600
1x2x111/2 R4140 240 850 350 600
11/2 x3x 111/2| R4140 275 850 350 600
2x3x111/2 R4140 315 870 355 600
3x4x111/2 R4140 345 930 335 575
4x6x111/2 R4140 430 980 350 760

11/2 x 3 x 131/2 |R4140/4170 400 1015 | 365 525

2 x 3 x 131/2 |R4140/4170 414 1015 | 365 525

3 x4 x131/2 |R4140/4170 430 1045 | 375 630

4x6x10 R4180 480 2300 | 1850 800
6x8x121/2 R4180 560 2740 | 1490 800
2x4x15/2 R4180 575 2530 | 1375 800
3x4x15/2 R4180 587 2550 | 1385 800
4x6x151/2 R4180 604 2740 | 1490 800
6x8x151/2 R4240 919 3000 | 1615 | 1500
8x10x151/2 R4240 942 3340 | 1810 | 1500

Maximum allowable forces and moments calculated from these force equations or the tabulated moment tables are
those resulting in a maximum of .010 inch movement of the shaft measured at the shaft coupling when the pump is
mounted on its baseplate and that baseplate is fully bolted to a properly designed foundation and is fully grouted
in place. For a full discussion see APl Standard 610, 5th Edition.

Data Sheet 1198



PUMP COOLING REQUIREMENTS

Pumps may be furnished with the following jackets or cooling coil:
1) Stuffing box

2) Mechanical seal gland (optional)

3) Casing pedestals (optional)

4) Bearing housing cooling coil (optional)

Cooling is recommended under the following conditions:

STUFFING BOX COOLING
1) With a mechanical seal when the application requires
cooling.

2) With a mechanical seal when pumping liquids of 0.75 specific
gravity, or less, when the pumping temperature permits further
cooling.

3) With stuffing box packing, except Grafoil, at temperatures
above 250°F.

MECHANICAL SEAL GLAND COOLING

When the mechanical seal application requires cooling of the
seal faces. This depends on the liquid pumped and the pumping
temperature.

BEARING HOUSING COOLING

At pumping temperatures below 500°F, such cooling is rarely
necessary. Excessive cooling of the bearing housing may lead
to early bearing failure from moisture condensation and contami-
nation of the oil.

CASING BAck COVER WITH JACKETED STUFFING Box

AS VIEWED FROM THE MOTOR END OF THE PUMP,
SHOWING THE PIPING CONNECTIONS.

SEAL CHAMBER JACKET COOLING

CONNECTION OUTLET

WARNING: Improper con-
nection of cooling and/or
seal connection piping may
be dangerous and may
seriously damage pump
and system.

JACKET COOLING SEAL CHAMBER
INLET CONNECTION

WARNING—EXTREME HAZARD TO PERSONNEL: Improper connec-
tion of cooling water piping may result in the injection of cooling
water into the pump stuffing box and into the pumpage. Depending
on temperature this may cause a violent steam explosion in the
pump, piping, or associated equipment with extreme hazard to per-
sonnel. It may also cause serious contamination of the pumpage and
heavy corrosion of pump or equipment paris.

CASING PEDESTAL COOLING
Casing pedestal cooling is used to equalize and minimize thermal
expansion of the pedestal pump supports.

COOLING WATER PIPING

The cooling water piping depends on what cooling coil or jackets
are furnished and used. Jackets to be piped in series are, Casing
Pedestal Cooling, Stuffing Box Cooling, and Bearing Housing
Cooling, with the cooling water to flow in that sequence. Not all of
these jackets will necessarily be used. All other jackets or cooling
coil should be piped in parallel with separate flow to each. The cus-
tomer must provide piping and a shutoff valve on each cooling inlet.
The customer must also provide the outlet piping from each jacket or
cooling coil, fitted with a pressure relief valve set at a maximum of
150 PSIG, and then a flow control valve. Pipe each outlet from the
valve to it's own sight drain or through a suitable flow indicating
device into the plant cooling water system.

In no case should the outlets be piped info the municipal water
system.

COOLING WATER FLOW RATES

Stuffing box cooling, when used, has flow rates related to pumping
temperature. See the chart below. The lower flow rates will lead to
higher cooling water temperature and promote more rapid scaling
within the jacket. Higher flow rates will do no harm.

Mechanical seal gland cooling flow should be adjusted to about 1/2
GPM.

Bearing housing cooling flow rate, when not in series with the stuff-
ing box cooling, should be adjusted to 1/2 GPM. This will maintain
the oil temperature below 130°F at all pumping temperatures.

The pumps may be operated without bearing housing cooling if
experience with the particular installation shows that the bearing
temperature, without cooling, does not rise above 200°F.

As stated before, pumps operating at 500°F and lower, seldom
require bearing housing cooling.

Casing pedestal cooling flow rates are equal to stuffing box cooling
flow rates when piped in series. If piped separately, the flow need
not be over 1/2 GPM.

WARNING—EXTREME HAZARD TO PERSONNEL: When cooling
water is used to cool the siuffing box, gland, or bearing housing
jackets, it is mandatory that the cooling water be allowed to flow at
any fime the pump is running. Closing the inlet and/or outlet valves
under running conditions may result In the water In the jackets
reaching high pressure which may lead fo the rupture of a water
jacket with extreme hazard fo personnel.

Seal Chamber Temperature VS. Pumping Temperature
with respect to the GPM of cooling water flowing through
the cooling jacket surrounding the seal chamber.

PUMPING TEMPERATURE — °C.
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PIPING CONNECTIONS FOR R4000 SERIES PUMPS

Connections (1) and (3) are cooling water inlets. Connections (2)
and (4) are cooling water outlets. Do not control cooling water flow
with a valve on connections (1) and/or (3). Connections (3) and (4)
may be reversed, if so desired.

Openings (1) and (2) are stuffing box cooling jacket connections
and are covered, at the manufacturing plant, with thread protectors,
for shipment.

Openings (3) and (4) are bearing housing oil cooler connections
and are covered, at the manufacturing plant, with thread protectors,
for shipment.

Openings (5) and (6) are connections into the center of the mechani-
cal seal cavity (or to the lanfern ring if the box is packed) and are

sealed with standard, metal, threaded pipe plugs at the manufactur-
ing plant.

Connection (7) is for the “Bull’s Eye” oil level indicator which is
shipped installed on the side of the pump shown in the photo. There
is a connection (7) on both sides of the pump. The “Bull's Eye” can
be moved, in the field, if so desired, to the opposite side of the
pump.

Connection (8) is the oil drain. This is plugged with a standard,
metal, threaded pipe plug.

Connection (9) is the oil reservoir vent which is shipped installed.

Opening (10) is the oil fill connection. This connection is plugged
with a standard, metal, threaded pipe plug. There is a connection
(10) on both sides of the pump so that the oil reservoir may be con-
veniently filled from either side.




PUMP LUBRICATION

Lubrication of the ball type bearings in Dean pumps is by oil
contained in the sump of the bearing housing (26). The oil must
be a good grade of rust and oxidation inhibited, nonfoaming,
industrial oil with a viscosity of approximately 500 SSU at
100°F. This will be an ISO 100 oil.

Failure to level the pump assembly when the entire unit is
installed may adversely affect the oil level and reduce bearing
life. Proper care should be taken to avoid this condition.

The R4000 series pumps are supplied with a “Bull's Eye” type oil
level indicator, and fill openings on both sides of the bearing hous-
ing. Fill the sump through one of the NPT tapped openings on the
side of the bearing housing until the oil level reaches the center of
the “Bull's Eye” level indicator. The oil must be maintained at this
level during operation.

If the optional automatic oiler was supplied, it was packed separate-
ly for pump shipment to avoid damage. Install the oiler into the

upper 1" NPT tapped hole (connection #7 on page 7) on either side
of the bearing housing. Screw the oiler reservoir from the top of the
“Bull”s Eye” housing, invert it, fill it with oil, and reinstall it into the
housing. Thereafter, the oil level in the bearing housing remains con-
stant as long as there is any oil in the reservoir cup. To maintain the
oil level between oil changes, refill the oil cup when the cup nears

empty.

The oil should be drained and replaced at regular intervals, the inter-
vals depending on the atmospheric conditions (dust, soot, corrosive
vapors, humidity, temperature variations, etc.) prevailing at the
pump installation site. The bearing housing should be flushed with @
good solvent before the oil is replaced.

Pumps are shipped from the factory without oil in the bearing housing.



STARTING THE PUMP

It is important that a pump should never be subjected to thermal or
pressure shock. The liquid should therefore be allowed to flow into
the casing slowly. A centrifugal pump should never be started until
all the parts are up to the temperature of the liquid to be pumped.

If the pump is equipped with cooling water piping this should be
turned on before filling the pump.

FILLING

WARNING:

Before filling the pump with liquid, check to see that all possible leak
locations are sealed. See that the point where the pump shaft enfers
the pressure containing cavity is sealed. Normally this sealing is
accomplished with shaft packing or a mechanical face seal. See that
all of the connections into the pressure containing cavity are sealed
or connected to a related piping system that also has all possible
leak paths sealed. Do not plug unused jacket cavities, as this could
develop dangerous pressure build-up. Use a wrench on all bolted
joints fo apply torque to assure that all gaskets are sealed in a tight
joint. Check to see that all threaded pipe connections are also tight
enough to seal the Liquid pressure that will be applied when the sys-
fem is started.

When the source of liquid supplied to the pump is below atmos-
pheric pressure or located below the pump, the pump must be
primed prior fo start up. The priming may be accomplished in any
of several ways, three of which are listed.

1) An exhauster may be connected to the discharge piping
between the pump and the discharge shutoff valve. With the
discharge shutoff valve closed and the suction valve open, the
air can be exhausted from the pump and piping.

2) With a foot valve installed in the suction piping, the pump may
be filled with liquid introduced somewhere above the pump in
the discharge line. The seal chamber should be vented to
allow complete filling. A foot valve may create extensive losses
and should be taken into consideration in calculating the avail-
able NPSH.

3) A vacuum pump (preferably a wet vacuum pump) may be
used for evacuating air from the pump and piping. The
vacuum pump should be connected as is the exhauster
covered in No. 1.

When the source of liquid supplied to the pump is above atmospher-
ic pressure or above the pump centerline, the pump may be filled by
venting through a bleed off line to atmosphere or back to the pump
suction source.

It Is most Important to check the direction of rotation of the pump
before allowing the pump to come up to speed. The pump was
shipped with the coupling spacer not installed to allow alignment
and motor rotation direction check. If, however, someone installed
this spacer assembly, lock-out the power to the driver (motor, turbine,
engine, efc.), and remove the spacer assembly at this time. If the
pump was purchased with the “C" face motor support option, the
coupling will not have a spacer assembly. To check rotation direc-
tion, push the starting button and instantly push the stop button. This
will allow the motor to turn over a few revolutions and the direction

of rotation to be observed. A direction of rotation arrow is shown on
the front of the pump casing. If rotation is incorrect, change the
wiring connections and recheck rotation. Operating the pump in
reverse rofation may cause extensive damage.

WARNING:
Lock-out the power to the driver (motor, turbine, engine, efc.)

Install the shaft coupling spacer (except for pumps with the optional
“C” face motor support]. Be sure that you install all the retaining
devices and bolts and that they are tight. Read and comply with the
coupling manufacturers instructions. Personal injury, death, and/or
equipment damage could occur if the coupling spacer is not properly
installed. Remove all debris and tools from the area near the shafts
and the shaft coupling. Do this to assure that nothing is caught and
thrown by the rotating parts when the pump is started. Bolt the cou-
pling guard securely into place, checking fo assure that it is not con-
tacting any parts that will rotate when the pump is started.

OPERATING

WARNING:

Before starting the unit, see that all personnel are a safe distance
away from all possible hazards, that all sub-systems are connected
and operating, that all debris has been removed, that the shaft cou-
pling guard is securely in place, and that the pump is full of liquid.
Do not operate this pump at shut-off (no flow) as an explosion may
result. This can occur with any liquid, even “cold water”. Personal
injury, death, equipment damage, and/or loss of product
([pumpage) is likely to occur. If your system is operated where it is
possible for all outlets of the discharge from the pump to be closed
while the pump is still operating, a modification of the system needs
fo be made fo assure a continual flow of pumpage through the
pump. NOTE: Some people have a belief that a bypass line from the
discharge side of the pump to the suction side of the pump will
relieve this problem, this is “NOT TRUE”; DO NOT ATTEMPT THIS.

WARNING:

Do not operate a pump at a low flow condition, unless provision has
been made to prevent dangerous heat build up within the pump
casing. The liquid in the pump will heat up and this may resulf in
high pressure in the pump in a short time. Such pressure may resulf
in a rupture of the pressure-containing parts and cause severe haz-
ard to personnel and/or damage to the system.

A centrifugal pump should never be run without liquid In the casing.
Extensive damage may result, particularly to the mechanical seal or
compression packing. When the pump is equipped with a mechani-
cal seal, vent the pump seal chamber through the seal connection to
provide lubrication to the mechanical seal faces.

A centrifugal pump should be started with the suction valve open
and the discharge valve opened a slight amount.

As soon as the pump is up to speed, the discharge valve must be
opened slowly. A centrifugal pump cannot be operated with the
discharge valve closed without heating up dangerously. During the
first several minutes of operating watch the pump carefully for
overheating, vibration, and other abnormal conditions. If frouble
develops, stop pump at once and correct the problem.
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PUMP START UP CHECK LIST

These points must be checked after pump installation and before
starting up the pump.

1) Read instruction manual thoroughly and understand it.

2) Review pump order head sheet for the service rating of the
pump and any special features.

3) Check all piping connections making certain that they are both
tight and in the proper places. All piping includes seal, cooling,
or heating piping.

4) Make sure that the baseplate has been properly installed.
5) Check the electrical or steam line connections to the driver.

6) Break the coupling by removing the coupling spacer (except for
pumps with the optional “C"” face motor support) and bump the
motor starting button to check motor rotation. Operating the
pump in reverse rofation may cause extensive damage. If driver

rotation is correct, replace the coupling spacer. If not, connect
the wiring for proper rotation and recheck.

7) Check coupling for proper alignment (except for pumps with
the optional “C” face motor support). Realign if necessary.

8) If pump seal chamber is packed, check to be sure that
gland stud nuts are pulled up only finger tight and that the
gland is not cocked.

9) Rotate the pump shaft by hand to be sure there is no
binding or rubbing within the pump or driver. Correct any
difficulties at once.

10) Check to see that the pump is properly lubricated.

11) Remove all dirt, waste, tools, and construction debris from
the area.

12) Check to see that the coupling guard is securely in place.

SPARE PARTS

To avoid prolonged down time and facilitate rapid repair of dam-

aged pump parts, Dean recommends that the pump user maintain a
minimum stock of spare parts. If the pump service is critical or the
pump parts are of special materials, spare parts stock is even more
important to the user. Such spares inventory may extend from a
spare mechanical seal or seal parts through complete casing back-
coverimpellerbearing housing assemblies prepared for immediate
insertion in the pump casing. Consult your Dean representative who
will assist you in selecting your spares stock.

ORDERING SPARE PARTS

Spare part orders will be handled with a minimum delay if
the following information is furnished by the customer with the
order:

1) Give the pump serial number and size. These may be
found on the pump name plate. The serial number is also
stamped on the suction flange or the top edge of the bear-
ing housing front flange.

2) Give the part name, part number, and material of part.
These should agree with the standard parts list.

3) Give the quantity of each part required.

4) Give complete shipping instructions.
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R4142 Pump with jacketed seal chamber

R4144  Pump with jacketed seal chamber
and oil cooler

R4146 Pump with large taper bore seal
chamber

R4147  Pump with jacketed seal chamber
and jacketed casing

R4148 Pump with jacketed seal chamber,
jacketed casing and oil cooler

PARTS List
Part No. Part Name
3 Impeller
*4 Impeller Key
5 Casing

5A Casing Drain Plug

5C Casing Stud Nut

5D Casing Stud

*6 Casing Back Cover Ring

6A Casing Ring

7 Cradle Spacer

7A Bull’s Eye Qil Level Indicator

7G Spacer to Bearing Housing Capscrew

9 Bearing Housing Foot

*10 Shaft Sleeve

*10K Shaft Sleeve Key

*12 Impeller Bolt

*12A Impeller Washer

*12B Impeller Lock Washer

*12C Impeller Washer Dowel Pin

13 Seal Chamber Gland

Packing Gland

14 Gland Stud

15 Gland Nut

*17 Lantern Ring

22 Casing Back Cover

R4140 Pump WitH JACKETED SEAL CHAMBER AND OPTIONAL “C”
FACE MOTOR SUPPORT - R4144
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*22A Back Cover to Cradle Cap Screw

*25 Radial Bearing

*25A | Thrust Bearing

*26 Bearing Housing

*27 Seal Ring

*28 Bearing End Cover

*28A Bearing End Cover Cap Screw

*29 Pump Shaft

*31 Thrust Bearing Lock Nut

*31A | Thrust Bearing Lock Washer

*54 Throat Bushing

56 Casing Foot

*56B Casing Foot Dowel

*75B Retaining Ring

*76 Labyrinth Seal—Front

*76A Labyrinth Seal—Rear

77 Casing Gasket

*77B End Cover Gasket

*80 Bearing Housing Vent

83 Motor Support (Optional)

*87 Impeller Ring—Back (Optional)

87A Impeller Ring—Front (Optional)

95A Mechanical Seal Stationary

958 Mechanical Seal Rotary

*109 Qil Cooler

302 Throttle Bushing

* Denotes parts interchangeable in all pump sizes of
same material of construction of R4140 pump series.
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PUMP DESIGNATION CODE FOR R4170

R4172 Pump with jacketed seal chamber R4177 Pump with jacketed seal chamber and jacketed casing
R4174 Pump with jacketed seal chamber and oil cooler R4178 Pump with jacketed seal chamber,
R4176 Pump with large taper bore seal chamber jacketed casing and oil cooler
PARTs List
Part No. Part Name Part No. Part Name Part No. Part Name
3 Impeller *12C Impeller Washer Dowel Pin *54 Throat Bushing
*4 Impeller Key 13 Seal Chamber Gland 56 Casing Foot
5 Casing Packing Gland *56B Casing Foot Dowel
5A Casing Drain Plug 14 Gland Stud *75B Retaining Ring
5C Casing Stud Nut 15 Gland Nut *76 Labyrinth Seal—Front
5D Casing Stud *17 Lantern Ring *76A Labyrinth Seal—Rear
*6 Casing Back Cover Ring 22 Casing Back Cover 77 Casing Gasket
6A Casing Ring *22A Back Cover to Cradle Cap Screw *778 End Cover Gasket
7 Cradle Spacer *25 Radial Bearing *80 Bearing Housing Vent
7A Bull's Eye Oil Level Indicator *25A Thrust Bearing *87 Impeller Ring—Back (Optional)
7G Spacer to Bearing Housing Capscrew *26 Bearing Housing 87A Impeller Ring—Front (Optional)
9 Bearing Housing Foot *27 Seal Ring 95A Mechanical Seal Stationary
*10 Shaft Sleeve *28 Bearing End Cover 95B Mechanical Seal Rotary
*10K Shaft Sleeve Key *28A Bearing End Cover Cap Screw *109 Qil Cooler
*12 Impeller Nut *29 Pump Shaft 302 Throttle Bushing
*12A Impeller Washer *31 Thrust Bearing Lock Nut
*12B Impeller Lock Washer *31A | Thrust Bearing Lock Washer

* Denotes parts interchangeable in all pump sizes of same material of construction of R4170 pump series.
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PUMP DESIGNATION CODE FOR R4180

R4182 Pump with jacketed seal chamber R4187 Pump with jacketed seal chamber and jacketed casing
R4184 Pump with jacketed seal chamber and oil cooler R4188 Pump with jacketed seal chamber,
R4186 Pump with large taper bore seal chamber jacketed casing and oil cooler
PARTs List
Part No. | Part Name PartNo. | Part Name Part No. | Part Name
3 Impeller *12C Impeller Washer Dowel Pin *54 Throat Bushing
*4 Impeller Key 13 Seal Chamber Gland 56 Casing Foot
5 Casing Packing Gland *56B Casing Foot Dowel
5A Casing Drain Plug 14 Gland Stud *75B Retaining Ring
5C Casing Stud Nut 15 Gland Nut *76 Labyrinth Seal—Front
5D Casing Stud *17 Lantern Ring *76A Labyrinth Seal—Rear
*6 Casing Back Cover Ring 22 Casing Back Cover 77 Casing Gasket
6A Casing Ring *22A Back Cover to Cradle Cap Screw *778 End Cover Gasket
7 Cradle Spacer *25 Radial Bearing *80 Bearing Housing Vent
7A Bull's Eye Oil Level Indicator *25A Thrust Bearing *87 Impeller Ring—Back (Optional)
7G Spacer to Bearing Housing Capscrew *26 Bearing Housing 87A Impeller Ring—Front (Optional)
9 Bearing Housing Foot *27 Seal Ring 95A Mechanical Seal Stationary
*10 Shaft Sleeve *28 Bearing End Cover 95B Mechanical Seal Rotary
*10K Shaft Sleeve Key *28A Bearing End Cover Cap Screw *109 Qil Cooler
*12 Impeller Nut *29 Pump Shaft 302 Throttle Bushing
*12A Impeller Washer *31 Thrust Bearing Lock Nut
*12B Impeller Lock Washer *31A Thrust Bearing Lock Washer

* Denotes parts interchangeable in all pump sizes of same material of construction of R4180 pump series.

4180 Pump WiTH JACKETED SEAL CHAMBER AND BEARING HousING OiL Cooler - R4184
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PUMP DESIGNATION CODE FOR R4240

R4242 Pump with jacketed seal chamber R4247 Pump with jacketed seal chamber and jacketed casing
R4244 Pump with jacketed seal chamber and oil cooler R4248 Pump with jacketed seal chamber, jacketed casing
R4246  Pump with large taper bore seal chamber and oil cooler
PARTS LisT
Part No. Part Name Part No. | Part Name Part No. | Part Name
3 Impeller *12C Impeller Washer Dowel Pin *54 Throat Bushing
*4 Impeller Key 13 Seal Chamber Gland 56 Casing Foot
5 Casing Packing Gland *56B Casing Foot Dowel
5A Casing Drain Plug 14 Gland Stud *76 Labyrinth Seal—Front
5C Casing Stud Nut 15 Gland Nut *76A Labyrinth Seal—Rear
5D Casing Stud *17 Lantern Ring 77 Casing Gasket
*6 Casing Back Cover Ring 22 Casing Back Cover *77B End Cover Gasket
6A Casing Ring *22A Back Cover to Cradle Cap Screw *80 Bearing Housing Vent
7 Cradle Spacer *25 Radial Bearing *87 Impeller Ring—Back (Optional)
7A Bull’s Eye Qil Level Indicator *25A Thrust Bearing 87A Impeller Ring—Front (Optional)
7G Spacer to Bearing Housing Capscrew *26 Bearing Housing 95A Mechanical Seal Stationary
9 Bearing Housing Foot *27 Seal Ring 958 Mechanical Seal Rotary
*10 Shaft Sleeve *28 Bearing End Cover *109 Oil Cooler
*10K Shaft Sleeve Key *28A Bearing End Cover Cap Screw 302 Throttle Bushing
*12 Impeller Nut *29 Pump Shaft
*12A Impeller Washer *31 Thrust Bearing Lock Nut
*12B Impeller Lock Washer *31A | Thrust Bearing Lock Washer

* Denotes parts interchangeable in all pump sizes of same material of construction of R4240 pump series.
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DISASSEMBLY AND ASSEMBLY PROCEDURES

WARNING:

Work must be performed only by thoroughly trained and qualified
personnel fo assure quality repair and to reduce the possibilities of
injury to personnel and/or damage to equipment. If you do not
have personnel who are capable of safe quality repair of this equip-
ment, we advise you to return the equipment to DEAN PUMP to be
repaired.

When it is necessary to open the pump and/or the pumping system
the fluid will be exposed to the atmosphere and personnel in the
area. For the safety of all involved, the risk of exposure of personnel
to the hazards of the pumpage can be reduced by flushing the entire
system with a compatible, nonfoxic, non-hazardous, stable Liquid
before opening the pump or the system. In all cases, where the sys-
tem is flushed or not, use the utmost care around the pumpage and
the, pumping system.

Always wear the appropriate protective apparel when working on
or around the pumping equipment. Safety glasses with side shields,
heavy work gloves (use insulated work gloves when handling hot
items), steel-toed shoes, hard hat, and any other profective gear as
needed for protection. One example of other gear would be breath-
ing apparatus when working near foxic materials.

Use only top quality tools.

a) Stop the pump. Turn off the power supply (electricity, steam,
efc.) to the pump driver (motor, turbine, engine, etc.) and lock
the switching device so that it can not be restarted. Tag the
switching device so that no one will attempt to restart the unit.

b) Close the suction and discharge valves completely to isolate the
pump from the system. Lock the valves in the closed position
and tag them so that no one will attempt to open them.

) Turn off, lock out, and tag all sub-systems and auxiliary equip-
ment and auxiliary supply lines fo isolate the pumping unit from
any and all power, energy, and/or fluids.

WARNING:

Do not attempt to perform any work on the unit until you are confi-
dent that the pump and its contents have been stabilized at ambient
temperature, and atmospheric pressure.

Put on profective wear to protect human tissue from attack by the
fluids contained in the pump and any sub-systems, and from any
vapors or fumes that could possibly be released from these fluids.
This could mean breathing apparatus face shields, heavy long sleeve
rubber gloves, rubber apron, hood, and possibly more, dependent,
of course, on the properties of the fluids involved and the installed
drain and vent piping arrangement. Personal injury and/or death
can occur if adequate precautions are not taken with regard to the
fluid, the installation and the possibilities of the release of fluid,
vapors, and/or fumes.

d) Remove the coupling, guard(s).

e) If the pump and driver are independently mounted to a com-
mon baseplate (not connected to each other with a motor sup-
port (83)), remove the spacer section of the coupling. Remove
the two bolts that fasten the bearing housing foot (9) to the
baseplate. Go to step (j).

f) If the pump and driver (motor or turbine) are connected togeth-
er by a “C" faced motor support (83), disconnect the power
supply from the driver. Place wood block and wedges, under
the rear feet of motor sizes 143TC through 215TC, or under
the motor support (83) of motors sizes 254TC through 365TC.
These blocks are to be positioned so as to support the weight of
the motor and the motor support (83) when they are separated

from the pump. Hook a lifting hoist to the lifting eye(s) of the
motor and take the slack out of the cable or chain. Make sure
that all of the components of the lifting apparatus are capable
of lifting the weight.

g) For units with motor sizes 143TC trough 215TC, remove the
two bolts that fasten the motor support (83) to the baseplate.
For units with motor sizes 254TC through 365C, remove the
two bolts that fasten the rear feet of the motor to the baseplate.

h) Remove the four bolts that fasten the motor support (83) to the
back of the pump. Be careful to support the weight of the motor
and motor support (83) as you are removing these bolts.
Carefully move the motor and motor support (83) assembly hor-
izontally and axially away from the pump, guiding the assem-
bly to clear the pump coupling hub.

i) Remove the coupling elastomer from the coupling hub. The elas-
tomer may be in either the pump hub or the motor hub.

i) Drain all the fluids from all the auxiliary sub-systems (lubrication,
cooling, heating, seal barrier, etc.) that are connected to the
pump. Drain each fluid info a separate container. Use caution
required for each fluid after reading the MSDS (Material Safety
Data Sheet) for each.

k) Flush each sub-system with a compatible, non+toxic, non-haz-
ardous, stable liquid. Drain info individual containers for each
fluid. Disconnect and remove all auxiliary piping.

) Carefully bleed off any pressure remaining in the pump.
Pressure remaining in the pump will be dependent upon the
pressure in the system when the pump was stopped; the quality,
type, and condition of the isolation valves; the thermal expan-
sion values of the fluid and the pump material; and the change
in the vapor pressure of the fluid between the temperature at the
time the isolation valves were closed and the ambient tempera-
ture. Bleeding must be through a valved drain line piped to a
closed container mounted lower than the pump. The container
must be arranged with a relief passage to some point where
pressure and fumes will not be harmful to personnel. The con-
tainer must also have a level device so that determination can
be made that sufficient fluid has been drained to empty the
pump cavity and the volume of fluid that was contained in the
run of suction and discharge pipe between the isolation valves
and the pump. After the initial rush of fluid from the pump
relieves the pressure, the drain valve can be opened further to
speed the draining operation. When fluid quits running into the
drain tank, gage the volume to see if it is sufficient to have fully
drained the contents of the pump and the suction and dis-
charge pipes between the isolation valves.

If the system was constructed without any drain connections, it
will be necessary to consult the designers of the system for safe
draining procedures.

m) Now drain any small piping, that contains the fluid pumped,
from all low points into the same container used to drain the
pump. Do not drain any other fluids (different then the
pumpage) into this container as they may not be compatible.
Personal injury, death, and/or equipment damage could occur.

WARNING:

Even though it might appear that the cavity being drained has com-
pletely drained, be extremely careful about opening the system
and/or opening the pump. If something solid in the pumpage moves
fo the vicinity of the drain connection, it could seal-off the drain and
maintain pressure in the cavily thought to have been drained. It is
also possible that the isolation valves are not sealing and therefore
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allowing liquid to flow from the system into the pump. Personal
injury, death and/or equipment damage may occur if great caution
is not exercised.

n) Because of the above possibility, when you loosen the gasketed
joint at the back of the casing (5), loosen the casing nuts (5C)
only one full turn, and then use the jack screws in the flange of
the cradle spacer (7) to break the gasket seal. If fluid and/or
pressure remains in the pump it will spray out now. Use
exireme caution, wearing protective gear, fo avoid injury. Do
not proceed with disassembly until leakage ceases complefely.
If leakage does not cease, the isolation valves may not be seal-
ing. Note that if the pump was purchased without a drain, the
pump will contain fluid which will flow out at the time the nuts
are loosened and the gasket seal is broken.

WARNING:

When you open the pump, the fluid will be exposed to the atmos-
phere and personnel in the area. For the safety of all involved, the
risk of exposure can be reduced by flushing the cavity that was just
drained with a compatible, non-foxic, non-hazardous, stable liquid,
before disassembling the pump.

o) Remove the casing nuts (5C) and using a mechanical lifting
apparatus to support the weight, pull the rotating unit from the
casing (5).

p) Flush the wetted parts, now exposed, with a compatible, non-
toxic, non-hazardous, stable liquid.

g Remove the gasket from the face of the casing (5) or the casing
back cover (22) dependent on which one the gasket may have
adhered to. The type of gasket and material of construction will
vary with service requirements. Attack by prying and then, if
necessary, layering off the old gasket with a sharp scraper,
attempting to remove it in the largest possible pieces. Wear
heavy leather, long sleeve work gloves when using the scraper.
Be careful to not scar the gasket contact surfaces of the casing
or the casing back cover. Wet the gasket before and during the
scraping operation to reduce the possibility of fibers becoming
airborne. Wear a respirator during this operation and until all
debris has been disposed of in a plastic bag. Remove all of the
gasket material down to clean metal surfaces on both parts that
contacted the gasket. Place all of the gasket residue in a plastic
bag, seal the bag and dispose.

r) The rotating assembly of the pump can now be moved to a
more convenient location for further disassembly. Use mechani-
cal lifting equipment to move assemblies and components.

DISASSEMBLY PROCEDURE
To further dismantle the pump, perform the following steps in the
sequence shown:

WARNING:

Use only high quality tools.

Flush parts as disassembled to remove hazardous residue from the
pumpage and/or sub-system fluids.

Wear protective equipment as advised at the beginning of this
section.

Use mechanical lifing equipment to lift assemblies and components.

Do not apply heat to paris fo assist in disassembly. Explosion could
occur causing personal injury, death, and/or damage fo equipment.

Do not attempt fo drill, saw or otherwise cut parts fo remove them.
Explosion and/or fuming could occur causing personal injury, death,
and/or equipment damage.

Do not hammer on any paris. Personal injury and/or damage to
equipment may occur.

a) Remove gland stud nuts (15) and slide gland (13) away from
seal chamber.

b) Remove packing from stuffing box if pump is packed. Use pack-
ing extractor.

c) Turn down the lip of the lockwasher (12B) which is turned up
against one flat of the impeller bolt (12) of the R4140, R4180,
and R4240 series pumps, or against the nut of the R4170
series. Remove impeller bolt (12) (right hand thread) of the
R4140, R4180, and R4240 series pumps or the impeller nut
(12) (left hand thread) of the R4170 series pumps. Remove
impeller bolt lockwasher (12B) and the impeller retaining wash-
er (12A). Discard the lockwasher (12B). The impeller (3) may
now be removed from the shaft (29). Remove the impeller key
(4) from the shaft (29).

d) Remove the two capscrews securing the casing back cover (22)
to the cradle spacer (7) and lift out the casing back cover. Do
not remove the gland studs (14) from the casing back cover
(22). If the gland studs (14) are damaged, or it is deemed nec-
essary for any other reason to remove the gland studs (14),
contact Dean Pump.

e) If the pump is equipped with a mechanical seal, loosen the set
screws that retain the seal and remove the mechanical seal
rotary (?5B). Remove the mechanical seal stationary (?5A) and
gland(13). Remove the mechanical seal stationary (95A) from
the gland (13).

f) If you desire to do so, you can remove the cradle spacer (7)
from the bearing housing (26) by removing the four capscrews
that hold these two pieces together. Normally there is no reo-
son to remove the spacer cradle (7).

g) Remove the shaft sleeve (10) and shaft sleeve key (10K) from
the shaft.

h) Remove pump half of coupling from shaft (29).

i) Remove the bearing housing oil cooler (109) before attempting
to remove the pump shaft (29). Remove the 1/2" tube x 1/2"
male pipe thread fitting from one end of the oiler cooler (109).
Remove the tubing nut and tubing ferrule from the 1/2" tube x
1" male pipe thread fitting that is in the bearing housing (26)
on the same side that you removed the first fitting. Unscrew the
1/2" tube x 1" male pipe thread fitting that is on the opposite
side of the bearing housing (26) from the bearing housing and
pull the oil cooler (109) out through the 1” NPT opening.

i) Remove the bearing end cover (28) and end cover gasket
(77B) from the bearing housing (26). Remove the gasket (77B)
from the end cover (28).

k) Push the pump shaft (29) towards the rear of bearing housing
(26) until the thrust bearings are out of the back end of the
bearing housing. If the pump is of the R4140, R4170, or
R4180 series, lift the shaft (29) and reach in, with snap-ring pli-
ers, to remove the snap-ring (75B) from the bearing housing
(26). Remove the pump shaft and bearing assembly from the
rear of the bearing housing.

) Bend the tab of the lock nut washer (31A) out of the slot in the
bearing lock nut (31). Remove bearing lock nut (31) and lock
nut washer (31A) from the pump shaft (29). Use a hydraulic
press to remove the bearings (25 and 25A) from the shaft.
Hammering bearings in any way, may result in serious dam-
age to the pump shaft. Remove snap ring (75B) from the pump
shaft.



m) Press seal ring (27), labyrinth seal (76) assembly from bearing
housing (26).

n) Press the front labyrinth seal (76) from seal ring (27).
o) Press rear labyrinth seal (76A) from bearing end cover (28).

p) If necessary, remove the casing ring (6A) by prying it out of the
casing (5). If the ring is tack-welded into the casing, grind the
weld from between the ring and the casing before prying out
the ring.

q) If necessary, remove the casing back cover ring (6) by prying it
out of the casing back cover (22). If the ring is tack-welded into
the casing back cover, grind the weld from between the ring
and the casing back cover before prying out the ring.

r) If necessary, press the throat bushing (54) out of the casing
back cover (22), using care to not damage the gland studs (14)
nor the casing back cover (22).

s) If so desired, the bearing housing foot (9) can be removed from
he bottom of the bearing housing (26).

f) Clean and inspect all parts.

REASSEMBLY PROCEDURE
WARNING:
Use only high quality tools.

Wear protective equipment as advised at the beginning of this
section.

Use mechanical lifting equipment to lift assemblies and components.

Do not hammer on any parts. Personal injury and/or damage to
equipment may occur.

Do not attempt to manufacture parts or modify Dean Pump pars in
any manner. Death, personal injury, and/or damage to equipment
may occur. One example of the above would be overboring the
stuffing box or the seal chamber, which removes metal that is
required to contain fluids. Removal of this metal reduces the pres-
sure containing capability of the part and may create a leak path
through the part. If the part separates two different fluids, mixing of
the fluids could cause an explosion. Water leakage into a heat
transfer liquid is one example of an explosive possibility.

Replace all gaskets, seals, bearings, and lubricants. Replace all parts
that have worn, corroded, eroded, or otherwise deteriorated.

Use only Dean Pump Met-Pro Corporation pars.

To reassemble the pump, perform the following steps:

a) Clean all parts thoroughly.

b) If needed, press a new throat bushing (54) carefully into the casing
backcover (22).

c) If needed, press a new casing backcover ring (6) into the casing
backcover (22).

d) If needed, press a new casing ring (6A) into the casing (5).

e) If the bearing housing foot (9) was removed, bolt it back to the
bearing housing (26). Be sure that the dowel pins are in place
between the foot (9) and the housing (26). Tighten the cap-
screws fo 50 ft. Ib for series R4140 and R4170 pumps. Tighten
the capscrews to 80 ft. b. for series R4180 and R4240 pumps.

f) If the bull's eye sight glass was removed, apply pipe sealant to
the threads of a new bull’s eye sight glass and tighten it info the
side of the bearing housing (26). Torque to 50 ft. Ib.

¢)

h)

k)

If the bearing housing vent (80) was removed, install a new
vent (80), without thread sealant, into the top of the bearing
housing (26). Tighten to 20 . Ib.

Install new “O” rings onto the O.D. and into the I.D. of both the
labyrinth seals (76 and 76A). Lubricate the “O" rings on the
O.D. of both labyrinths.

Press the front labyrinth seal (76) into the seal ring (27).

Press the rear labyrinth seal (76A) into the bearing end cover
(28). The “expulsion port” (the slot in the O.D.) of the labyrinth
(76A) must be positioned at the bottom of the end cover. This
will be inline with the machined “oil return” slot in the end

cover (28).
Press the bearings (25 and 25A) onto the pump shaft (29).

Press only on the inner races of the bearings. Do not press on
the outer races. The thrust bearing is a matched pair of angular
contact bearings and must be assembled “back to back”. See
the illustration on page 18. If the pump is of series R4140,
R4170, or R4180, place the snap ring (75B) over the shaft
before pressing on the last bearing(s).

Place a new bearing lock washer (31A) onto the pump shaft
(29). Tighten the bearing lock nut (31) against the lock washer
(31A), while holding the shaft (29) against rotation with a hook
spanner in the keyway at the coupling end of the shaft. Another
way fo keep the shaft from turning is fo place the coupling hub
and key onto the shaft and hold the hub with a wrench. Tighten
the nut to the torque value below:

75 ft. Ib. on the R4140 series

90 ft. Ib. on the R4170 series

100 ft. Ib. on the R4180 series

130 f. Ib. on the R4240 series
Bend one of the tabs of the lockwasher (31A) into the corre-
sponding slot in the locknut (31).

Lubricate the O.D. of the bearings (25 and 25A) and the bores
of the bearing housing (26). Slide the shaft (29) bearing (25
and 25A) assembly into the rear of the bearing housing (26). If
the pump is of the R4140, R4170,0r R4180 series, after the
radial bearing (25) has passed through the rear bore of the
housing, reach into the opening, with snap ring pliers, and
place the refaining ring (75B) into the rear bore of the housing.
Install the retaining ring with the opening in the ring at the bot
tom of the housing so that it is centered with the oil return
groove in the housing. The ring does not have fo be in it's
groove as the bearing housing is machined with a long cham-
fer that allows the thrust bearing (25A) to push the ring info its
groove as the shaft assembly is pushed into the bearing hous-
ing. The shaft assembly may now be fully inserted until the thrust
bearing (25A) is firmly against the retaining ring (75B), and the
refaining ring is firmly in its groove.

If the pump is of the R4240 series, fully insert the shaft assembly
into the bearing housing until the thrust bearing (25A) is firmly
against the shoulder in the rear bore of the bearing housing.

Lubricate the end cover gasket (77B), which is an “O" ring.
Place the end cover gasket (77B) onto the end cover (28).
Lubricate the 1.D. of the rear labyrinth seal (76A), which is in the
end cover (28). Lubricate the area of the pump shaft (29), just
behind the thrust bearing (25A), where the rear labyrinth seal
(76A) will be mounted. Slide the bearing end cover (28), labyrinth
seal (76A) assembly carefully over the end of the pump shaft (29).
Be careful that the “O” ring in the I.D. of the labyrinth seal (76A)
does not contact the keyway of the shaft (29) and become dam-
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f

aged. Placing a piece of plastic electrical tape over the keyway,
before this assembly operation, will give a measure of protection.
Rotate the end cover (28) so that the machined “oil return slot” is
towards the bottom of the bearing housing (26). Seat the end
cover fully into the bearing housing and tighten the end cover bolts
to 20 ft. Ib.

Re-install the bearing housing oil cooler (109) into the bearing
housing (26). Install the oil cooler (109) into the open 1” NPT con-
nection and carefully guide the end of the tubing through the tub-
ing connector on the opposite side of the bearing housing (26).
Apply pipe sealant to the 1" male pipe threads, and tighten the 1”
tube connector into the bearing housing (26) with a torque of 50
ft. Ib. The ferrules used in these tube connectors are plastic, to
enable disassembly and re-assembly without damaging the cooling
tube. When tightening these connectors, tighten to only 5 ft. Ib.

Lubricate the 1.D. of the front labyrinth seal (76), which is in the
seal ring (27). Lubricate the area of the pump shaft (29), just in
front of the radial bearing (25), where the front labyrinth seal (76)
will be mounted. Slide the seal ring (27), labyrinth seal (76) assem-
bly carefully over the end of the pump shaft (29). Be careful that
the “O" ring in the I.D. of the labyrinth seal (76) does not contact
the keyways of the shaft (29) and become damaged. Press the
seal ring (27), labyrinth seal (76) assembly into the front of the
bearing housing (26). The “expulsion port” (the slot in the O.D.) of
the labyrinth (76) must be positioned so that it is towards the bot
tom of the bearing housing (26)

Dean pumps are made with a lapped metalto-metal joint between
the shaft sleeve (10) hook and the locating shoulder on the shaft
(29) to prevent liquid leakage under the shaft sleeve. The following
instructions should be carefully observed when the shaft is reassem-

bled to the shaft:

1. Apply a small amount of 280 grit lapping compound (simi-
lar to automobile valve grinding compound) to the inside
shoulder of the shaft sleeve hook.

2. Slide the shaft sleeve (10) onto the shaft. Do not install the
shaft sleeve key (10K).

3. Rotate the shaft sleeve repeatedly by hand in its place on
the shaft until the markings on both shaft and sleeve hook
show that complete metakto-metal contact has been made.

4. Remove the shaft sleeve and flush all lapping compound
from the sleeve and shaft. Reassemble the shaft sleeve on
the shaft with the shaft sleeve key (10K) in place.

Assemble the cradle spacer (7) to the bearing housing (26).
Tighten bolts to 50 ft. Ib.

If the pump stuffing box is to be packed, slide the packing
gland (13) over the shaft sleeve and back against the front
labyrinth seal (76).

If the pump is equipped with a mechanical seal, assemble the
seal parts on the shaft sleeve at this time. See separate mechan-
ical seal installation instructions.

Slide the casing back cover (22) carefully info place and secure
it to the cradle spacer with the two capscrews. Be especially
careful not to damage mechanical seal parts. Tighten bolts to

30 ft. Ib.

Place the impeller key (4) into the shaft (29) keyway and slide
the impeller (3) into position on the shaft (29).

If the pump is of series R4140, R4180,or R4240, drive the
impeller lockwasher dowel (12C) into the impeller washer
(12A) until it is flush with the side of the washer that has a blind
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hole. Place the impeller bolt (12) through the impeller lock
washer (12B) and then the impeller washer (12A) so that the
protruding part of the impeller lock washer dowel (12C) is
away from the head of the impeller bolt (12). Screw the
impeller bolt (12) into the shaft (29) while guiding the profrud-
ing impeller lock washer dowel (12C) into the keyways of the
impeller (3) and the shaft (29).

Tighten the impeller bolt (12) to the forque value below:

60 ft. Ib. on the R4140 series

100 ft. Ib. on the R4180 series

150 ft. Ib. on the R4240 series
Use a drive pin punch to bend the edge of the impeller lock
washer (12B) into the blind hole in the impeller washer (12A).
Use a chisel to bend the side of the impeller lock washer (12B)
up against a flat of the impeller bolt (12) approximately 90°
from the blind hole.

If the pump is of series R4170, drive the impeller lockwasher
dowel (12C) into the impeller washer (12A) until it is flush with
one side of the washer. Place the impeller washer (12A) over
the threaded end of the shaft (29), guiding the protruding
impeller lock washer dowel (12C) into the keyways of the
impeller (3) and the shaft (29). Place the impeller lock washer
(12B) over the threaded end of the pump shaft (29). Screw the
impeller nut (left hand thread) onto the end of the pump shaft
(29) and tighten it to 120 ft. |b. Use a drive pin punch to bend
the edge of the impeller lock washer (12B) over the flat on the
side of the impeller washer (12A). Use a chisel to bend the side
of the impeller lock washer (12B) up against a flat of the
impeller nut (12), approximately 90° from the flat on the side of
the impeller washer (12A).

Replace the coupling key into the keyway at the coupling end
of the pump shaft (29).

If the pump and driver are independently mounted to a com-
mon baseplate, place the pump coupling hub (including the
four axial bolts) onto the pump shaft (29), flush with the end of
the pump shaft, and tighten the set screws. Go to step 2.

If the pump and driver are connected by a “C” faced motor
support, place the pump coupling hub onto the pump shaft
(29), to the location noted below, and tighten the set screws.

For use with motor sizes 143TC and 145TC, place pump hub
to overhang pump shaft by 1/16".




aa)
ab)

ac)

ad)

ae)

ag)

For use with motor sizes 182TC and 184TC, place pump hub
so that the pump shaft protrudes 3/16".

For use with motor sizes 213TC and 215TC, place pump hub
to overhang pump shaft by 5/16".

For use with motor sizes 254TC and 256TC, place pump hub
flush with the end of the pump shaft.

For use with motor sizes 284TSC and 286TSC, place pump
hub to overhang pump shaft by 3/16".

For use with motor sizes 324TSC, 326TSC, 364TSC and
365TSC, place pump hub flush with the end of the pump shaft.

If the pump shaft is to be sealed with packing, do so now. See
“Installation and Maintenance of Shaft Compression Packing”
section of this manual.

Rotate the pump shaft by hand to be sure there is no internal
rubbing or binding.

The partial assembly can now be taken to the assembly site.
Use proper liffing equipment and methods.

Place a new casing gasket (77) into the casing (5). Unscrew the
two casing jacket bolts in the flange of the cradle spacer (7)
until neither protrudes from the flange towards the casing.
Inspect the face of the casing, where the jack screws made con-
tact during disassembly, and carefully remove any burrs with a
file.

Using a hoist to lift and position the partial pump assembly,
install it info the pump casing (5). Be careful to align the assem-
bly with the casing so that the impeller (3) slides freely into the
close clearance of the casing ring (6A). Screw the casing stud
nuts (5C) by hand onto the casing studs (5D) but do not tighten
them yet.

If the pump and driver are independently mounted to a com-
mon baseplate, go to step ap).

If the pump and driver are connected by a “C” faced motor
support (83), place wood blocks and wedges under the bear-
ing housing (26) to support the pump.

Place the motor coupling hub onto the motor shaft to the loca-
tion noted below, and tighten the set screws.

On motor sizes 143TC and 145TC, place motor hub flush with
the end of the motor shaft.

On motor sizes 182TC and 184TC, place motor hub so that
the motor shaft protrudes 1/4".

On motor sizes 213TC and 215TC, place motor hub to over-
hang motor shaft by 5/16".

On motor sizes 254TC and 256TC, place motor hub flush with
the end of the motor shaft.

On motor sizes 284TSC and 286TSC, place motor hub to
overhang motor shaft by 3/16".

On motor sizes 324TSC, 326TSC, 364TSC and 365TSC,
place motor hub flush with the end of the motor shaft.

ah) On motor sizes 143TC, 145TC, 182TC and 184TC, bolt the
spacer section to the motor hub.

ai) Place the coupling elastomer info the pump coupling hub.

aj) Lift the motor and motor support (83) assembly with a hoist,
and position it so that the motor support pilots onfo the end of
the bearing housing (26) and so that the motor end of the cou-
pling engages the coupling elastomer that is retained in the
pump hub of the coupling. It may now be necessary to rotate
the motor shaft slightly to allow the coupling components to
engage. Install the bolts that retain the motor support (83) to the
bearing housing (26). Hand tighten the bolts.

ak) Remove all blocks and wedges while maintaining support with
a hoist. Gently and carefully lower the hoist enough to allow
the weight to seat the supporting feet onfo the baseplate. When
the support feet make full contact with the base, lightly tighten
the casing stud nuts (5C) and the bolts that retain the motor sup-
port (83) fo the bearing housing (26).

al) Tighten the casing stud nuts (5C) evenly to 105 ft. Ib.

am) Tighten the motor support (83) to bearing housing (26) bolts to
65 f. Ib.

an) Bolt the pump assembly to the baseplate, at the motor support
foot (9) for motor sizes 143TC through 215TC, or at the rear
two feet of the motor for motor frames 254TC through 365TSC.

ao) Rotate the pump shaft by hand to check for rubbing or binding.
Go to step at).

ap) Gently allow the hoist to lower the pump assembly until the
weight of the unit seats the bearing housing foot (9) firmly

against the base plate. Tighten the casing stud nuts (5C) evenly
to 105 ft. Ib for 3/4” studs and 165 ft. |b. for 7/8” studs.

aq) Bolt the bearing housing foot (9) to the baseplate. Tighten the

cap screws to 50 ft. |b. for series R4140 and R4170 pumps.
Tighten the cap screws to 80 ft. |b. for series R4180 and
R4240 pumps.

ar) Rotate the pump shaft by hand to check for rubbing or binding.

as) Align the pump and driver shafts. See “Pump and Driver
Alignment”. Reinstall the coupling spacer.

af) Reinstall the coupling guards).

au) Lubricate the pump according to the “Pump Lubrication” instruc-
tions.

av) Reinstall any auxiliary piping and drain plugs that were
removed during disassembly.

aw) Remove tools, old parts and debris from the area around the
pump.
ax) Follow “Starting the Pump” instructions to restart the pump.
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INSTALLATION AND MAINTENANCE OF SHAFT
COMPRESSION PACKING

The proper installation and maintenance of packing to seal a pump
shaft is not difficult, but must be properly done to provide good
packing and pump shaft sleeve life. Most packing must be allowed
to leak. This leakage is the only lubrication for the packing and addi-
tionally provides cooling o remove part of the frictional heat built up
between the shaft sleeve and the packing. Failure to allow sufficient
leakage will result in short packing and shaft sleeve life and
increased power consumption of the pumping unit. It is entirely possi-
ble to stall a centrifugal pump by clamping the packing gland down.

Most Dean pumps are shipped from the factory without packing in
the stuffing box. Die molded packing specified for the service is
shipped with the pump in a separately labeled carton. The pump-
stuffing box must be properly packed before the pump is put into
service.

The stuffing box may be packed either with or without a lantern ring
(also known as a seal cage or lantern gland) as the service of the
pump dictates. When the pump suction pressure is above 100 psig
a lantern ring is not recommended.

PURPOSE OF LANTERN RING

Lantern rings are made of Teflon or suitable metal as the ser-
vice demands. They are of split construction and may be easily
installed or removed without disassembling the pump. A
lantern ring is used in the stuffing box with packing for these
reasons:

1) To permit the introduction of a sealing liquid info the stuffing
box to prevent leakage of air into the pump through the pack-
ing when the pump suction pressure is less than atmospheric
pressure. The sealing liquid may be from an internal seal con-
nection or from an external source.

2) To permit introduction of grease, oil, or other suitable lubricant
to the packing to provide lubrication or cooling

INTERNAL SEAL CONNECTION TO THE LANTERN RING

An infernal seal connection is used fo inject pumpage from the pump
casing into the lantern ring through the lantern ring connection of the
stuffing box to seal the pump against air leakage as noted above.
It can be used only when the pumped liquid is clean and non-
abrasive.

The pumped liquid introduced through the internal seal connection fo
the lantern ring will not seal the pump against air leakage through
the packing when the pump is idle or on stand-by service.

EXTERNAL SEAL CONNECTION TO THE LANTERN RING
The sealing liquid intfroduced to the lantern ring may be from a
source external to the pump. It must be introduced at a pressure

above seal chamber pressure and must be non-corrosive, non-abra-
sive and 150°F or less in temperature. The connection is made to the
lantern ring connections on the pump stuffing box.

The lantern ring connection on the pump stuffing box is also used to
infroduce grease, oil, or other suitable lubricants to the lantern ring.

LANTERN RING NOT USED

When the pump suction pressure is above atmospheric pressure or
the stuffing box is pressure sealed (no impeller balance holes) and
neither internal nor external liquid or lubricant is required to the
packing, the lanfern ring is not used and the seal chamber is packed
full with rings of packing.

PACKED STUFFING Box WITH LANTERN RING

S = When soft packing rings are furnished in a set with metallic rings, install the soft
rings in the locations marked “S".

PACKED STUFFING Box WITHOUT LANTERN RING




PACKING INSTALLATION

These instructions apply to the conventional woven, braided, folded,
and wrapped packings. Packings of multifilament Teflon, braided
carbon filament, compressed carbon sheet, and other special types
or materials may require special installation techniques.

The way in which the packing is installed in the stuffing box is impor-
tant to the good service life of the packing and the shaft sleeve.
Incorrect installation will lead to excessive leakage and may cause
higher power requirements.

The use of a packing tamper (split bushing) is recommended to prop-
erly seat the packing rings. Such a tool is easily made from wood or
metal in the form of a hollow cylinder. The inside diameter must be
slightly larger than the shaft sleeve and the outside slightly smaller
than the stuffing box bore. Split the piece lengthwise to allow inser-
tion in the stuffing box. More than one length of packing tamper
may be necessary. Suit the lengths to the particular pump.

Packing rings furnished by Dean Pump Division are diemolded to fit
the stuffing box. To place a ring on the shaft sleeve, open the ring at
the split at a right angle to the plane of the ring. This will best retain
the molded form and avoid distortion.Successive rings should be
installed with the joints at 90° intervals.

Foil wrapped packings must be installed with the foil laps running in
the direction of shaft sleeve rotation on the inside of the ring. Metallic
packing should be lubricated, on the wearing face only, with a dry
graphite lubricant before insertion.

Foil wrapped packing sets are furnished with soft rings of packing
which are placed between the hard metallic rings in the locations
shown in the diagrams. These rings help to furnish lubrication during
the run-in period. Being soft, they are more sensitive to compression
loads and care must be taken during the adjustment period.

Follow these steps:

1) With the packing gland slid back towards the bearing housing,
or removed if it is a two piece gland, place a ring of packing
on the shaft sleeve and enter it carefully into the stuffing box.
Insert the halves of the packing tamper and push the packing
ring fo the bottom of the stuffing box. Slide the packing gland
up against the end of the packing tamper with the gland studs
indexed in the gland holes, put on the gland stud nuts and tight-
en them firmly and evenly to seat the packing ring.

2) Back off the gland, remove the packing tamper, and insert a
second ring of packing, staggering the ring joint 90° from that
in the first ring. Repeat the seating procedure above.

3) If a lantern ring is to be used, check the pump specifications to
determine its position in relation to the number of rings between

the bottom of the seal chamber and the lantern ring. Insert pack-
ing rings as above until the lantern ring position is reached and
then install the lantern ring.

4) If no lantern ring is to be used, or after the lantern ring is put in
place, continue to add packing rings, one at a time, staggering
joints at 90° intervals, until the stuffing box is nearly full.

5) Put the packing gland in place and pull up the gland stud nuts
firmly. Back the gland stud nuts off to finger tightness.

6) Rotate the pump shaft by hand to be sure it is not locked.

7) Final adjustment of the packing compression must be made
with the pump running. Start and stop the pump several times
to begin the running-in period. Allow sufficient leakage to
assume good lubrication during the adjustment. Pull up the
gland stud nuts 1/8 turn at a time. Allow a running in period
between adjustments. Continue adjustment until the desired
leakage control is reached. The minimum leakage rate depends
on a number of things: liquid pumped, packing used, tempera-
ture, stuffing box pressure, and the condition of the pump. In
any case, some leakage is necessary to both lubricate and cool
the packing. Minimum rates may vary from a few drops per
minute to as much as 1/2 pint per minute.

8) As the packing wears in service, the gland should be readjust
ed to maintain the minimum leakage.

9) After the gland has been taken up to full travel, an additional
ring of packing may be placed in the stuffing box. When the
gland has again been taken up to full travel the stuffing box
should be repacked completely.

USUAL CAUSES OF PACKING FAILURE AND EXCESSIVE STUFF-
ING BOX LEAKAGE
1) Packing has not been installed properly.

2) Packing used is not suitable for the temperature and pressure
involved or may be subject to attack by liquid handled.

3) Inner rings are not thoroughly seated in the stuffing box so
that outer rings are carrying all the load.

4) Dirt and foreign particles in stuffing box are causing rapid
scoring of shaft sleeve.

5) Stuffing box cooling water not turned on.
6) Packing gland pulled up too tight.

When ordering additional packing sets, always refer to pack-
ing set number and to pump serial number.

INSTALLATION OF STANDARD MECHANICAL SEALS

Clean, careful, and correct installation of the mechanical seal is
essential to successful mechanical seal operation. Cleanliness and
accuracy of sefting cannot be overemphasized.

For instructions on the pump disassembly and assembly, see above.

A correct mechanical seal drawing is furnished with each pump and
the mechanical seal sefting dimension is given on this drawing.

Use the setting for the specific pump type in which the installation is
being made.

The pump is first assembled according to the applicable assembly
instructions through the step of casing back cover installation.

The mechanical seal rotary unit must be properly located in relation
to the face of the pump seal chamber in order to establish the proper
seal spring tension and resultant proper force on the seal faces. An
error in setting of more than several thousandths may well cause seal
failure by excessive or insufficient seal face pressure.

INSTALLATION OF SINGLE INSIDE SEALS

To make the seal installation, with the pump partially assembled as
noted above, scribe a mark on the shaft sleeve (10) exactly in line
with the face of the pump seal chamber (Note 1). The impeller (3),
and casing back cover (22) are now removed from the pump. If the
mark causes roughness on the shaft sleeve remove the burr carefully
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with crocus cloth. Any roughness on the shaft sleeve may damage
the mechanical seal shaft packing when the seal is assembled.

Referring to the mechanical seal drawing, determine the proper “D”
dimension for the seal and pump type. Measure carefully from the
mark which you have made on the shaft sleeve and make a new
mark on the shaft sleeve, towards the pump end, exactly to this
dimension.

NOTE—Pumps using a single inside balanced seal (except
metal bellows) are furnished with a short shaft sleeve. The mark
is made on the shaft because the sleeve does not extend to this
point. The second mark (setting mark) is made on the shaft
sleeve and measured from the mark on the shaft.

If the mechanical seal insert (315) is of the clamped-in style, put the
mechanical seal gland (300) on the pump shaft and slide it back
towards the bearing housing (26). Put the gland gasket (325), the
gland insert (315) and the seat gasket (326) on the shaft. Make sure
that the lapped face of the seal insert is towards the seal chamber.

Flexibly mounted inserts are of two types, depending on the service
of the pump. The insert may be of rectangular cross section grooved
for an “O" ring or it may be of Lshaped crosssection used with a
Teflon or Grafoil seat ring. Flexibly mounted inserts (315) frequently
utilize a seat locking pin (375) pressed into the gland (300) to keep
the insert from rotating. Check the condition of the pin (375) in the
gland (300). If it needs replacing, pull the old pin out and press a
new pin (375) in. Press the pin (375) into the gland (300) fo the
point where there is 1/32" of clearance between it and the bottom
of the mating notch in the insert (315). Check this by installing the
insert (315) into the gland (300) with out the seat ring (328). After
checking the clearance, remove the insert (315) from the gland

(300).

To position the “O” ring mounted insert, place the “O” ring (328)
into the groove of the insert (315). Lubricate the “O” ring (328) and
the inside of the mechanical seal gland (300). Slide the insert (315)
into the seal gland (300) being careful not to damage the “O” ring
(328). Make sure that the lapped face of the insert (315) faces
toward the seal chamber and that the pin (375) enters the notch in
the insert (315). Also be sure that the pin (375) does not touch the
bottom of the notch in the insert (315).

To install the Teflon or Grafoil mounted insert, place the seat ring
(328) carefully on to the insert (315). The seat ring (328) is cham-
fered on the outside diameter on one end, it is necessary to have this
chamfer facing away from the insert (315). Lubricate the outside
diameter of the seat ring (328) and the inside of the mechanical seal
gland (300), if the seat ring (328) is Grafoil, use a round dowel (or
similar object) and carefully smooth the chamfered edge. Carefully
slide the insert (315), seat ring (328) assembly into position into the
seal gland (300). Make sure that the pin (375) enters the notch in
the insert (315). Also be sure that the pin (375) does not touch the
bottom of the notch in the insert (315).

Put the mechanical seal gland (300) and insert (315) on the shaft
(29) and slide it back towards the bearing housing (26). Be careful
not to damage the insert or its mounting. Put the gland gasket (324)
over the shaft and into the gland. Slide the seal rotary unit assembly
carefully onto the shaft sleeve being particularly careful not to dam-
age the seal shaft packing (345). Be sure that the shaft sleeve hook
is firmly against the shoulder on the shaft. Set the rotary unit carefully
to the setting mark you have made on the shaft sleeve and lock it
tightly in place with the set screws. Recheck the sefting. Slide the
pump casing back cover (22) carefully into place, secure it with the
two capscrews and then guide the seal gland insert and gaskets
together with the gland carefully into position. Reassemble the pump.

Now fighten the gland stud nuts carefully and evenly to avoid cock-
ing the gland, making sure that the gland insert and gaskets are in
place. Tighten the gland stud nuts (15) evenly to; 20 Ft.Lb. for 1/2"
studs, 40 Ft.Lb. for 5/8" studs, 65 Ft.Lb. for 3/4" studs, or 75 Ft.Lb.
for 7/8" studs.

Before starting the pump, bleed the air from the seal chamber. The
seal chamber must be full of liquid or the seal faces may be dam-
aged by lack of lubrication when the pump is started.

Occasionally a seal may leak very slightly when the pump is first
started. If the leakage continues more than a few minutes the pump
should be shut down and the seal removed to discover the cause.

INSTALLATION OF SINGLE OUTSIDE UNBALANCED SEALS
If the seal rotary unit is scribed with a seffing mark, the shaft marking
procedure outlined below may be omitted.

The setting mark can be found on the outer shell of the rotary unit
running circumferentially between the four round holes in the shell.
Visible through each hole is the edge of the metal disc against which
the seal springs bear. To set the seal with the proper spring pressure,
first assemble the pump as noted below with the seal rotary unit slid
back towards the bearing housing (26) and left loose until the entire
bearing housing-impeller assembly is bolted in place in the pump
casing. Then slide the seal rotary unit into place against the station-
ary insert and compress the springs until the metal disc visible
through the holes is aligned with the setting mark scribed on the
shell. Tighten the set screws and check through each hole fo deter-
mine that the seal rotary unit is correctly compressed and not
cocked.

If the seal rotary unit is not marked with a seffing line, a sefting mark
must be made on the shaft sleeve. To make the seal installation, with
the pump partially assembled as noted above, scribe a mark on the
shaft sleeve (10) exactly in line with the face of the pump seal cham-
ber. The impeller (3), and casing back cover (22) are now removed
from the pump. If the mark causes roughness on the shaft sleeve
remove the burr carefully with crocus cloth. Any roughness on the
shaft sleeve may damage the mechanical seal shaft packing when
the seal is assembled.

Referring to the mechanical seal drawing, determine the proper “D”
dimension for the seal and pump type. Measure carefully from the
mark which you have made on the shaft sleeve and make a new
mark on the shaft sleeve, towards the bearing housing, exactly to
this dimension. Remove the burr if necessary. This mark is the seal
sefting mark.

Put the mechanical, seal rotary unit on the shaft and slide it back
towards the bearing housing (26). Assemble the seat gasket (326),
the mechanical seal insert (315), and gland gasket (325) fo the face
of the seal chamber and, placing the gland (300) in position, pull
down the gland stud nuts (15) evenly to; 20 Ft.Lb. for 1/2" studs,
40 Ft.Lb. for 5/8" studs, 65 Ft.lb. for 3/4" studs, or 75 Ft.Lb. for
7/8" studs. Make sure that the lapped face of the seal insert is
towards the rotary unit. Reassemble the pump. Now carefully slide
the rotary unit and set it fo the mark on the shaft sleeve and lock the
rotary unit tightly in place with the set screws. Be careful not to cock
the rotary unit.

Before starting the pump, bleed the air from the seal chamber. The
seal chamber must be full of liquid or the seal faces may be dam-
aged by lack of lubrication when the pump is started.

Occasionally a seal may leck very slightly when the pump is first
started. If the leakage continues more than a few minutes the pump
should be shut down and the seal removed to discover the cause.



INSTALLATION OF DOUBLE INSIDE UNBALANCED SEALS

To make the seal installation, with the pump partially assembled as
noted above, scribe a mark on the shaft sleeve (10) exactly in line
with the face of the pump seal chamber. The impeller (3) and casing
back cover (22) are now removed from the pump. If this marking or
subsequent marking causes roughness on the shaft sleeve remove
the burr carefully with crocus cloth. Any roughness on the shaft
sleeve may damage the mechanical seal shaft packing when the
seal is assembled.

Referring to the mechanical seal drawing, determine the two “D”
dimensions for the two rotary units. Be sure to determine those for
the particular pump type. Measure carefully from the mark which
you have made on the shaft sleeve and make two new marks on the
shaft sleeve, towards the seal chamber, exactly to these dimensions.

Double seal stationary inserts are of two types depending on the ser-
vice conditions of the pump. The inserts may be of rectangular cross
section grooved for a “O” ring or the inserts may be of L-shaped
cross-section used with a Teflon or Grafoil seat ring. This construction
frequently utilizes seat locking pins (375) pressed into the throat
bushing (54) and the gland (300) to keep the inserts from rotating.
Check the condition of the pins (375) in the throat bushing (54) and
the gland (300). If they need replacing, pull the old pins out and
press new pins (375) in. Press the pins (375) info the throat bushing
(54) and the gland (300) to the point where there is 1/32" of clear-
ance between it and the bottom of the mating notch in the insert
(315). Check this by installing the inserts (315) into the casing back
cover (22) and the gland (300) without the seat rings (328). Affer
checking the clearance, remove the inserts (315) from the casing

back cover (22) and the gland (300).

To position the “O” ring mounted inserts, place the “O” rings (328)
into the grooves of the inserts (315). Lubricate the “O" rings (328,
the inside of the casing back cover (22), and the inside of the
mechanical seal gland (300). Slide the inserts (315) into the casing
back cover (22) and the seal gland (300) being careful to not dam-
age the “O” rings (328). When installing the insert (315) info the
casing back cover (22), be sure to slide it smoothly and continuously
past the drilled holes in the bore of the seal chamber. Do not pause
as the insert crosses these drilled holes. Make sure that the lapped
faces of the inserts (315) face towards the seal rotary units and that
the pins (375) enter the notches in the inserts (315). Also be sure
that the pins (375) do not touch the bottom of the notches in the
inserts (315).

To install the Teflon of Grafoil mounted inserts, place the seat rings

(328) carefully on to the inserts (315). The seat rings (328) are

chamfered on the outside diameter on one end, it is necessary to
have this chamfer facing away from the insert (315). Lubricate the
outside diameter of the seat rings (328), the inside of the casing
back cover (22), and the inside of the mechanical seal gland (300),
if the seat rings (328) are Grafoil, use a round dowel (or similar
object) and carefully smooth the chamfered edge. Carefully slide the
insert (315), seat ring (328) assemblies info position into the casing
back cover (22) and the seal gland (300) being careful to not dam-
age the seat rings (328). When installing the insert/seat assembly
into the casing back cover (22), be sure to slide it smoothly and con-
tinuously past the drilled holes in the bore of the seal chamber. Do
not pause as the insert crosses these drilled holes. Make sure that the
lapped faces of the inserts (315) face toward the seal rotary units
and that the pins (375) enter the notches in the inserts (315). Also be
sure that the pins (375) do not touch the bottom of the notches in the
inserts (315).

Put the mechanical seal gland (300), with insert installed, on the
pump shaft sleeve (10) and slide it back towards the bearing hous-
ing (26). Put the seal gland gasket (324) over the sleeve (10) and
into the gland (300). Slide one seal rotary unit on the sleeve (10)
with the carbon face towards the bearing housing. Be careful not to
damage the seal shaft packaging (345). Be sure that the shaft
sleeve (10) hook is firmly against the shoulder on the shaft. Set the
rotary unit carefully to its setting mark on the shaft sleeve (10) and
lock it tightly in place with the set screws. Slide the second rotary unit
onto the shaft sleeve (10) with the carbon face away from the bear-
ing housing. Set it carefully to its sefting mark and lock it tightly in
place. Recheck both rotary settings and correct if necessary. Slide
the pump casing back cover (22) very carefully in place over the
seals and secure it with the two capscrews. Slide the gland gasket
(324) and seal gland (300) into place and carefully tighten the
gland stud nuts (15) evenly to; 20 Ft.Lb. for 1/2" studs, 40 Ft.Lb. for
5/8" studs, 65 Ft.Lb. for 3/4" studs, or 75 Ft.Lb. for 7/8" studs. Do
not cock the gland. The pump may now be reassembled.

Double seals require a liquid in the seal chamber between the seal
inserts to provide lubrication. This barrier liquid must be supplied at
a pressure of 10 fo 15 psi above seal chamber throat pressure to
activate the inboard seal. Before starting the pump be sure that the
seal chamber is full of this lubrication and that all supply lines for this
liquid are in place and in operation.

Leakage from the outboard seal can be easily spotted. Leakage
through the inboard seal can be detected only by the loss of the bar-
rier (lubricating) liquid from between the seals. If leakage occurs, the
pump must be disassembled and the cause of leakage determined.

CusTOMER’S PLANT MAINTENANCE RECORD

Spare Parts in Plant Stock Room

Dean Pump Serial Number Service

Plant Property Number Location

Capacity ; T.D.H. ; Imp. Dia. ; Temp ; RPM
Materials of Construction: Casing ; Impeller : Shaft : Shaft Sleeve

Interchangeable with Dean Serial Numbers
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Read the insfruction manual completely, before installing, filling, operating, or maintaining this equipment.

Obtain, read, and heed the MSDS ( Material Safety Data Sheef) for the fluids being handled before attempting to
fill, operate or maintain this equipment.

Obtain insfructions from the Safety Engineer responsible for your facility before performing any work on the pump-
ing equipment and systems.

APPLICATION AND REAPPLICATION - At the fime of installation, the equipment received should have already
been selected for the service required. You must read the paperwork for the installation and check serial number of
the pump to assure that you are installing the correct pump info the service for which it was selected.

Many pumps look identical from the outside but can be made of different materials and/or be constructed differently
inside. Personal injury, death, equipment damage, product (pumpage) damage, and/or product loss could occur if
the incorrect pump is installed.

Do not transfer an existing pump fo any other service condifions until you have thoroughly reviewed the pump
construction, materials, sizing, sealing, pressure containing capability, head/capacity capability, and
temperature capability with respect to the required service. Consult your DEAN PUMP sales engineer with all the
service requirements and a full description of the existing pump (including the serial number), seal, and sub-systems
so that we can assist you in a successful reapplication.

INSTALLATION - Always wear the appropriate protective apparel when working on or around the pumping equip-
ment. Safety glasses with side shields, heavy work gloves (use insulated work gloves when handling hot items), steel
toed shoes, hard hat, and any other protective gear as needed for profection. One example of other gear would be
breathing apparatus when working near toxic materials.

Use lifting devices, manufactured expressly for the purpose of liffing, to move the pumping machinery. Do not
attempt to lift the assembly or its components manually. Use only devices with lifting capabilities in excess of the
weight of the unit being lifted. Inspect straps,chains, hooks, etc. for damage and lifting capability before use. Lift
only at the center of gravity.

Personal injury, death, and/or equipment damage could occur if good lifting practices are not used.

Install the equipment on a properly designed and built foundation. Assure that the driver (motor, turbine,or engine)
shaft is properly aligned to the pump shaft.

Connect the suction and discharge piping without forcing the piping info position. The pipe flanges must line up
with the pump flanges “freely”. Strain caused by “forcing” and/or misalignment may cause failure of the pumping
unit, flanges, and/or the piping resulting in fluid (pumpage) release. This could cause personal injury, death
and/or damage to this and/or other equipment.

Install a “new” bolt, of the correct size per ASME/ANSI B16.5 and the correct material per ASME/ANSI B16.5,
in every bolt hole. Tighten all bolts evenly. Use only new uncorroded fasteners.

Improper flange bolting may cause failure of the pumping unit, flanges, piping, and/or fluid (pumpage) release
which could cause personal injury, death, and/or damage to this and/or other equipment.

Connect all other (auxiliary) piping necessary for safe and successful operation of the equipment in the specific ser-
vice conditions of the application. Make sure that all piping is installed into it's correct connection. Installation of a
pipe info an incorrect location could result in an explosion and personal injury or death as well as damage fo this
and/or other equipment.

Install pressure relief valves in any cavities that could be subjected to pressures in excess of the allowable working
pressure of that cavity. Explosion, personal injury, death, and/or damage to this and/or other equipment may
occur if pressure exceeds allowable.

Recheck the alignment between the driver (motor, turbine, or engine) and pump shafts. Installation of piping may have
forced the pump out of alignment. If so, correct the piping o remove the distorting load.

Check to be certain that the shaft coupling spacer is not installed, and then gently bump the motor starter to check
the rotational direction of the motor. If this is not in the direction of rotation required for the pump, make the neces-
sary corrections.

Lock-out the power to the driver (motor, turbine, engine, etc.)

Install the shaft coupling spacer. Be sure that you install all the refaining devices and bolts and that they are tight.
Read and comply with the coupling manufacturer’s instructions. Personal injury, death, and/or equipment damage
could occur if the coupling spacer is not properly installed. Remove all debris and tools from the area near the
shafts and the shaft coupling. Do this to assure that nothing is caught and thrown by the rotating parts when the
pump is started. Bolt the coupling guard securely to the baseplate, checking to assure that it is not contacting any
parts that will rofate when the pump is started.

FILLING - Before filling the pump with liquid, check fo see that all possible leak locations are sealed. See that all of
the connections info the pressure containing cavity are sealed or connected to a related piping system that also has
all possible leak paths sealed. Do not plug unused jacket cavities, as this could develop dangerous pressure build-
up. Use a wrench on all bolted joints to apply torque to assure that all gaskets are sealed in a tight joint. Check to
see that all threaded pipe connections are also tight enough to seal the liquid pressure that will be applied when
the system is started.

OPERATING - Before starting the unit, see that all personnel are a safe distance away from all possible hazards,
that all sub-systems are connected and operating, that all debris has been removed, that the shaft coupling guard is
securely in place, and that the pump is full of liquid.

Do not operate this pump at shutoff (no flow) as an explosion may result. This can occur with any liquid, even
“cold water”. Personal injury, death, equipment damage, and/or loss of product (pumpage) is likely to occur. If your
system is operated where it is possible for all outlets for the discharge from the pump to be closed while the pump
is still operating, a modification of the system needs o be made to assure a continual flow of pumpage through the
pump. Note that some people have a belief that a bypass line from the discharge side of the pump to the suction
side of the pump will relieve this problem, this is “NOT TRUE”; DO NOT ATTEMPT THIS.

MAINTENANCE, DISASSEMBLY AND REPAIR - Work must be performed only by thoroughly trained and quali-
fied personnel fo assure quality repair and fo reduce the possibilities of injury to personnel and/or damage to
equipment. If you do not have personnel who are capable of safe quality repair of this equipment, we advise you
to return the equipment to DEAN PUMP to be repaired.

When it is necessary to open the pump and/or the pumping system, the fluid will be exposed to the atmosphere
and personnel in the area. For the safety of all involved, the risk of exposure of personnel to the hazards of the
pumpage can be reduced by flushing the entire system with a compatible nonoxic, non-hazardous,stable liquid
before opening the pump or the system. In all cases, where the system is flushed or not, use the utmost care around
the pumpage and the pumping system.

Always wear the appropriate protective apparel when working on or around the pumping equipment. Safety
glasses with side shields, heavy work gloves (use insulated work gloves when handling hot items), steeltoed shoes,
hard hat, and any other protective gear as needed for protection. One example of other gear would be breathing
apparatus when working near foxic materials.

Use only top quality tools.

DEAN PUMP® | A REGISTERED TRADEMARK OF MET-PRO CORPORATION.

Stop the pump. Turn off the power supply (eleciricity, steam, etc.) to the pump driver (motor, turbine, engine, efc.)
and lock the switching device so that it cannot be restarted. Tag the switching device so that no one will attempt to
restart the unit.

Close the sucfion and discharge valves completely to isolate the pump from the system. Lock the valves in the
closed position and tag them so that no one will atiempt to open them.

Turn off, lock out, and tag all subsystems and auxiliary equipment and auxiliary supply lines to isolate the pumping
unit from any and all power, energy, and/or fluids.

Do not attempt to perform any work on the unit until you are confident that the pump and ifs contents have been
stabilized at ambient temperature, and atmospheric pressure.

Put on protective wear fo protect human fissue from attack by the fluids contained in the pump and any sub-sysfems,
and from any vapors or fumes that could possibly be released from these fluids. This could mean breathing apparatus,
face shields, heavy long sleeve rubber gloves, rubber apron, hood, and possibly more, dependent of course on the
properties of the fluids involved and the installed drain and vent piping arrangement. Personal injury and/or death
can occur if adequate precautions are not taken with regard to the fluid, the installation, and the possibilities of the
release of fluid, vapors, and/or fumes.

Remove the coupling guard. Remove the coupling spacer.

Drain all the fluids from the auxiliary sub-systems (lubrication, cooling, heating, seal barrier, etc.) that are connect-
ed to the pump. Drain each fluid into a separate container. Use caution required for each fluid after reading the
MSDS (Material Safety Data Sheet) for each.

Flush each sub-system with a compatible, non-oxic, non-hazardous, stable liquid. Drain into individual containers
for each fluid. Disconnect and remove all auxiliary piping.

Carefully bleed off any pressure remaining in the pump. Pressure remaining in the pump will be dependent upon
the pressure in the system when the pump was stopped; the quality, type, and condition of the isolation valves; the
thermal expansion valves of the fluid and the pump material; and the change in the vapor pressure of the fluid
between the temperature at the fime the isolafion valves were closed and the ambient temperature. Bleeding must
be through a valved drain line piped to a closed container mounted lower than the pump. The container must be
arranged with a relief passage to some point where pressure and fumes will not be harmful to personnel. The
container must also have a level device so that determination can be made that sufficient fluid has been drained to
empty the pump cavity and the volume of fluid that was contained in the run of suction and discharge pipe
between the isolation valves and the pump. After the initial rush of fluid from the pump relieves the pressure, the
drain valve can be opened further to speed the draining operation. When fluid quits running info the drain tank,
gauge the volume to see if it is sufficient to have fully drained the contents of the pump and the suction and dis-
charge pipes between the isolafion valves.

If the system was constructed without any drain connections, it will be necessary to consult the designers of the system
for safe draining procedures.

Now drain any small piping, that contains the fluid pumped, from all low points, info the same container used to
drain the pump. Do not drain any other fluids (different than the pumpage) into this container as they may not be
compatible. Personal injury, death, and/or equipment damage could occur.

Even though it might appear that, the cavity being drained has complefely drained, be exiremely careful about
opening the system and/or opening the pump. If something solid in the pumpage moves o the vicinity of the drain
connection, it could sealoff the drain and maintain pressure in the cavity thought to have been drained. It is also
possible that the isolation valves are not sealing and therefore allowing liquid to flow from the system into the pump.
Personal injury, death, and/or equipment damage may occur if intense caution is not exercised.

Because of the above possibility, when you loosen the gasketed joint at the back of the casing (5), loosen the bolts or
nuts only one full turn, and then use jack screws to break the gasket seal. If fluid and/or pressure remains in the pump,
it will spray out now. Use exireme caution, wearing protective gear, to avoid injury. Do not proceed with disassem-
bly until leakage ceases complefely. If leakage does not cease, the isolation valves may not be sealing. Note that if
the pump was purchased with out a drain, the pump will contain fluid which will flow out at the time the bolts are
loosened and the gasket seal is broken.

When you open the pump, the fluid will be exposed to the atmosphere and personnel in the area. For the safety of
all involved, the risk of exposure can be reduced by flushing the cavity that was just drained, with a compatible
non4oxic, nonhazardous, stable liquid, before disassembling the pump.

Remove the casing bolts or nuts and using mechanical liffing apparatus fo support the weight, pull the rotating unit
from the casing.

Flush the wetted parts now exposed with compatible, non-oxic, non-hazardous, stable liquid.

Remove the gasket from the face of the casing (5) or the bearing housing (26) dependent on which one the gasket
may have adhered to. The type of gasket and material of construction will vary with service requirements. Attack by
prying and then, if necessary, layering off the old gasket with a sharp scraper, attempting to remove it in the largest
possible pieces. Wear heavy leather, long sleeve work gloves when using the scraper. Wet the gasket before and
during the scraping operation fo reduce the possibility of fibers becoming airborne. Wear a respirator during this
operation and until all debris has been disposed of in a plastic bag. Remove all of the gasket material down to clean
metal surfaces on both parts that contacted the gasket. Place all of the gasket residue in a plastic bag, seal the bag
and dispose of it in compliance with all government requirements.

The rotating assembly of the pump can now be moved to a more convenient location for further disassembly. Use
only high quality tools. Flush parts as disassembled to removed hazardous residue from the pumpage and/or
sub-system fluids.

Wear protective equipment as advised at the beginning of these warnings.
Use mechanical lifting equipment to lift assemblies and components.

Do not apply heat o parts to assist in disassembly. Explosion could occur causing personal injury, death, and/or
damage to equipment.

Do not attempt to drill, saw, or otherwise cut parts to remove them. Explosion and/or fuming could occur causing
personal injury, death, and/or equipment damage.

Do not hammer on any parts. Personal injury and/or damage to equipment may occur.

Do not attempt to manufacture parts or modify Dean Pump parts in any manner. Death, personal injury, and/or
damage to equipment may occur.

One example of the above would be overboring the seal chamber, which removes metal that is required to con-
tain fluids. Removal of this metal reduces the pressure containing capability of the part, and may create a leak path
through the part.

Replace all gaskets, seals, bearings, and lubricants. Replace all parts that have worn, corroded, eroded, or other-
wise deteriorated.

Use only Dean Pump Division of Met-Pro Corporation parts.
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