EXCEPTIONS NOTED

DE CORR CTIONS NOTED

EECTED DREVISF AND RESUBMDY
[T1SUEMIT SPECIFIED ITEM

Ch oo for gemzral contoemance with

thy; oot the piolort aad ganeral

Lor ¢ e informeag given in the 3
tor Any act miget =
! ‘s of b cpeeiiicas .y
tio i respoishe f nsions :
w me [ at the -

Jjob processes angd techiques of -
ton natien o! his work with that

of s and the sausfactory pers

forn work,

CH (R »
204. W. 4th, 2nd Floor Tt
- -« ord, Oregon 97201 ’

3601 Fairbanks Avam

sirbanks Morse Fump Corporation Kansas City, KS c6i v



Fairbanks Morse Pump Corporation

CONTRACTOR:

ENGINEER:

MANUFACTURERS :

PUMPS :

MOTORS:

SERVICE:

SERTAL NUMEER:

POMP SIZE:

R.C.W,
11/19/86

INSTRUCTION MANUAL
FOR .
CAPE MAY COUNTY
MUNICIPAL UTILITIES AUTHCRITY
REGIONAL WASTEWATER FACILITIES

CAPE MAY COUNTY, NEW JERSEY
CONTRACT WW/L-PS-1

ROSS-ARACO CORPORATION
PLYMOUTH MEETING, PENNSYLVANIA

PQA ENGINEERING COMPANY

FATRBANKS MORSE PUMP DIVISION
KANSAS CITY, KANSAS

MARATHON MOTORS
WAUSAU, WISCONSIN
TENTH AVENUE PUMPING STATION

K3N1-060652-0, K3N1-060652-1, K3N1-060652-2

(3) 10 X 12 Bsh15



TABLE OF CONTENTS

SECTION I. FAIRBANKS MORSE FUMPS

Certified Performance Curve (Present)
Certified Performance Curve (Future)
Certified Performance Curve (Present)
Certified Performance Curve {Future)
Certified Performance Curve {Present)
Certified Performance Curve (Future)
Setting Plan

Material List

Sectional DPrawing

Technical Data

Fenwal Temperature Probe

Fenwal Control Data

Fenwal Instruction Manual

Spare Parts Furnished

K3N1-060652-0
K3N1-060652-0
K3N1-060652-1
K3N1-060652-1
K3N1-060652-2
K3N1-060652-2
SK3N1-060652
K3N1-060652
2hLya1934-59
K3N1-060652
6.30.5 (2 Pages)
3.24.9 (4 Pages)
3.2L.E (b4 Pages)

Installation, Operation & Maintenance Manual 5400

SECTION II. PARRISH SHAFTING & NON-REVERSE CLUTCH ASSY

Shaft Assy Installation Drawing

Shaft Assy W/Back Stop Clutch
Non-Reverse Clutch Guard

Installation & Maintenance Instructions

SECTION III. MARATHON ELECTRIC MOTOR

Certification Data
Dimension Print
Performance Data
Connection Diagram
Motor Instruction Manual

CUs-1251
103413-06916
183-009-002
1M1-L82

A-885
PF385
A-EET7300U
SB-181

11484



Fairbanks Morse
Pump Division

CERTIFIED CURVE

1ZE figure  18=B5415

_ONE

STAGES

pump no K3IN1-B6086552-0

B
[\
(]
(13
g%
wra
- wld
(Tl
= 1Q
_DNW
1
" T
w
=
3%

/,,/ S5

AIVER __DYNO—-2080_MTR_ wmreLiER

| #
m“w
—w.s
w0 __m.w.v.
g - |-=
w 2 =
 § L7
£ 4
+ 3 Nn
k= I
Y
2 5 il
- o =

¢

20901 X 3ILNNIW Y34 SNOT v

*_:__.. Te -1 ten

“wy
ot

i
"

AL
dpav §ayp
et

by S

IAEND SHTVNYYIR Y YNIRES YT L0

Bupe | |0 [pq) Spp |0 w0
JI1S3IWOQ - 31AVILD

“ ‘.h-zummmm W nad

ELTI TR &Im

10 S1=P By 10 (D810 4 PP v AnnlE LRI B 0y 03N 1 (1020}

10N - TYNIDIMO DNIQV1 40 114 LiIIDivy (S wyo Imn

b e b

=TT
.« B
i
g
1
-
-

tk—\‘. _-\.m-_—.rv.“ﬂ ~n (L] wF.~ -& -n. .-..-.m.
i 4» T ~ i a ﬁ
_lwrmﬂw_ ,..nn»*.: » «._..._
" _.n.ﬂ-:._.u... TiLe .J...
s R T RTI wae
Fle 5 8 dal-
v L
. !
, b
B
| K-l
jill I W i
oot T,
J. ]
ﬁ_.w. wrm s
i
.m.«h u v ik .u.-
A0 deir
,:M “ _” i ,.r _“wn
o G Al
co b Ty

S DU
Pt ol

et e g =

‘m—
Bz

av

=]

3IH

3 N1y

P Y

s}
m



Fairbanks Morse
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CERTIF ED CURVE
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Fairbanks Morse
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CERTIFIED CURVE
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CERTIFIED CURVE

Fairbanks Morse
Pump Division
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CERTIFIED CURVE

Fairbanks Morse
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85410 AND B5410C

VERTICAL DRY-PIT NON-CLOG PUMPS
MATERIAL SPECIFICATIONS

108

WIN1-D6BES2
RESS-ARACOD CORP. PO 2191
CAPE MAY COUNTY» WJ

NUNICIPAL UTIL. AUTHORITY
CONTRACT WW/L-PS-1
5411 Thru 5416 SEC. 5B P6. 13B-i7r
STANDARD FITTED (SF) PUMPS ARTICLE 2,10 B
REF. DESCRIPTION MATERIAL (1) spectricaTion TENTH AVENUE PUMPING STATIO!
1 IMPELLER CAST IRON Aa8.CL30 I'2-2%a NI
4 SHAFT MANGANESE STEEL A108-C1141
9 CAPSCREW, IMPELLER STEEL STAINLEES A\93 CL2Z IFEA TAOR| ~OLOZ -~
9A  WASHER, IMPELLER STEEL, STAINLESS Ars1-4\6 CP-58s-AU-3p80
10 RING, WATER SEAL TEFLON TEFLON HYDH0BIq -
4 SLEEVE, SHAFT STAINLESS STEEL A7 -40
‘ . HAEA S TeOE/B
15 BASE FABRICATED STEEL {2]  A283 GR.D AND A7 OR A36
30 VOLUTE CAST IRON A4BCL30 VWV = e Nf
33 FRONTHEAD CAST IRON adgcLio | -DYeNI
34 ADAPTER, FRAME CAST IRON A4B-CL30 -3% NI
44 SUCTION ELBOW CAST IRON AegcLao V' -3PNI
90 FRAME CAST IRON A48.CL30
102 KEY, IMPELLER STEEL AISI-1018 « Jééilﬁlm
126A DEFLECTOR, iNNER RUBBER NEOPRENE HYneFs - 9900
1268 DEFLECTOR, OUTER AUBBER NEOPRENE H bRy - G906
139 HOUSING THRUST BEARING CAST IRON A48-CL30
140A  SEAL, INNER GREASE - - NaT YIboH7
154 GASKET, ELBOW TAG BOARD D1170-G3111
156 GASKET, VOLUTE TAG BOARD * D1170-G3111 16L|SGA- B3IBO
:::A :E:EF:) J:::Z:. zi::mt; HOUSING CAST mon_ A48-CL30 _ NAT 47/’,&7
161 LOCKNUT, BEARING STEEL SAE BOLT STEEL 11 FM&{ AANIS - O
162 LOCKWASHER BEARING STEEL ASSI- 215 ) FM 1 TAW 15 - 08k
163 BEARING, INNER STEEL - 1} NTMS2/9 €
168 BEARING, OUTER STEEL - 7 NCKT73/5BYb
202 COVER, VOLUTE HANDHOLE CAST IRON - A43-CLI0 1Y2-3% N1
203 GASKET VOLUTE HANDHOLE COVER RUBBER -
206A RETAINER, INNER GREASE STEEL - H DEORL3-AQ0bF
2068 RETAINER, OUTER GREASE STEEL - [{ D50AG-9506F
212 PACKING SYNTHETIC ING GRAP & IM £ .
272 KEY, COUPLING STEEL AIS1-1018
290 COVER, HANDHOLE CAST IRON A4BCL3D \ =D %o NI
291 GASKET, HANDHOLE RUBBER -

OPTIONS TO BASIC PUMPS

REF.

NO. DESCRIPTION
16 WEAR RING, FRONTHEAD
17 WEAR RING, IMPELLER
19 GLAND HALF

MATERIAL

STAINLESS STEEL
STAINLESS STEEL
BRONZE

SPECIFICATION

Aisi416 300-3508u | FE 17RO
aisia16 190~241 80 3E LK/,
B145(838) TGoEI194

1. <L MATERIAL DESIGNATIONS ARE ASTM UNLESS OTHERWISE NOTED, AND ARE FOR DESCRIPTION OF CHEMISTRY ONLY.

2. PLATE IS A283 GR. D AND CHANNEL IS A7 OR AJB.

FAIRBANKS MORSE PUMPS




A
QINIIH

LM

HIANNN
DNIMYHA

=PEGLVYATPE

1268
1584

159
139

90
140A

128A
19

10

30
1

202 4203
9A
9

33
15

154

44
291

290

272

181

162

168

2068

208A

183
14
212
34
156
102
18

WEAR RINGS
FURNISHED

RIN1-P60652

RE5S5-ARACO CORP. PO 219f
CAPE MAY COUNTYy NJ
HUNICIPAL UTIL. AUTHORITY
CONTRACT IH/L-P5-1

SeC. (5B» PG. 15B-i7s
ARTICLE 2.10 B

TENTH AVENUE PUMPING STATION



10

B5410
VERTICAL DRY-PIT NON-CLOG PUMPS
BASIC PUMP TECHNICAL DATA

P

\ 85411, K BS412, K 85413, K
Frame Stsg_ T20 | T20 |T20 | T20 | T20 | 720 | T30 | T30 T30
Pump Size 2 3 4 2 3 4 3 5 6
Suction Size N\ 2 | 3| 4] 2] 3] 4 41 5| 8
Impeller Face to Suction
Cover Nominal C!uammk J015 | .015 | 020 { .015 .015/,0!{ 015 | .020 | .020 | .G25
Volute Cleanout Diameter None| 1% 2 | None | T | 2%, | 2%, | 4% ] &%
Suction Elbow Cleanout Diameter 3 4 | ] 3 4 3| & 5 [
Volute Priming or Air Vent Y N Y, ¥, L/ |/ / ) %
Tap Size 'a LY & - L ¢l 4 ] .
Gauge Connection {NPT) L~
Dischargu )/ Y } \ s Y A Y A A
Suction AN A 1A Yo Y. LA Ya Ya 1A s
Maximum Hydrostatic Test, PS)/ 65 { 65 | 65 | 90 \M 90 | 125|125} 125 | 125
Maximum Casing Warking PSI 45 | 451 45| 60 | 6O 85 | B5 | B5 | B5
Maximum Oparatingnparatum. OF | 150 | 150 | 150 | 150 | 150 | 150 150 | 150 | 150
Minimum Dia r Opening to
v Pum'&“m‘is, 28 | 30| 32| 30|32 38| 35 [wa a0 | 40
Shipgif@ Weight (Lbs.) 260 | 290 | 400 | 260 | 300 | 470 | 550 | 650 | 7 740
nimum Casing Thickness e | %he | ] el Y| W W | he B
—F\ ssae /| msaisy l\l B5416
Frame Size TRO | T40 [ T40 | T40 | T§0 | TG0 0 TG0 | TGP
Pump Size ANIERERFIAE B 6| §
Suction Size s\ 6 |8 [/10] § {2 10 { A2
Impaller Face ta Suction
Covar Nominal Clesrancs 020 \ez0 .nzs/ .025 |.0¢s5 | .030 .u}u 025 { f025
Volute Cleanout Diametar 2 | A |47 | 4% | 5k | 4% | 3 A5% /[ 5%
Suction Elbow Cleanout Diameter § | A A | 6 3 \6/| &
Volute Priming or Air Vent *, N1 1 1 1 1 Y 1
Tap Size
Gauge Connection (NPT}
Dischargs EIRYAR AR SR7E N WA
Suction "l ’4 u h 5 b Ya ’4
Maximum Hydrostatic Test, PSI 150 | 715 | 114 [ 115 | 145 | 115 | 190 [ 225 \150
Maximum Casing Working, PSI 100 [/75 [ 76 \ 75 | 7p | 75 | 135/] 150 | §oO
Maximum Operating Temperature, OF | 150/ 150 [ 150 (\150 | 190 | 150 | 19f | 150 | %0
Minimum Dismeter Opening to
‘Install Pump {Inches) 4/ 48 ( 50 \e sb 10 58 G\
Shipping Weight {Lbs.) 10601 1190]1250 | 1459 | 2650 | 2670 | f2ba | 1900 2650
Minimum Casing Thickness "o | B | h #; !_ L ERESEN IR
Frame Size 70 [T | T4 | T60 *
Shaft Diameter:
at Impeller 1. 1k 2 2%,
at Sleeve A 2%, 2 KA
at Thrust Baaring 1.969 | 2.766 | 2.953 | 2.953
at Radial Bearing 1.969 | 2959 | 3.0 | 3.740
between Bearings A 3 4
at Coupling 1 1 yi A 2%, KINI-D68452
Center to Center of Bearings Bb. 1 14‘!. 133, ROSS-ARACD CORP. PG 2191
Thrust Bearing No. 530 | 62)4 | 5305 | 7315 ”0 CAPE MAY COUNTY» NJ
Aadial Bearing No. §310 | 63)3 6*9 5219 \ MUMICIPAL UTIL. AUTHORETY
Stuffing Box: CONTRACT RW/L-P5-1
0.0. Sleeve 1 | 2% 3%, PG, 138-17 '
1.D. Box 2 3 4s, EEE;CIIEB"’ 1: B158 ’ I|
Box Depth 3 3, | 3, Mt ! Lo PUMPING STATION |
Size Packing 3 | k % l I
Rings Packing per Box f F 5 1. All dimensions are in inches.
Seal Cage Width L HIERR 1



COUPLING TYPE
nuuun
:’Lﬁ “w. unr a_i I‘MT":::-OE;O
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CARTRIDGE TYPE

BAYONET TYPE

chart on page 2 for insartion depths.

ADJUSTABLE INSERTION DEPTH PROBE

=2t R,
Busg

Fits insertion depths of 1'% to 10 inches with standard 12" gable. Install
bushing, Insert thermgcoupie prode 10 desired depth and tighlen set screw
in bushing.

The 0,187 diameter probes are designed for insertion Into 0,191 (#11)
Inch diameter drilled holes. Bayonet style probes require 0.261
diameter drilled hole, Adjystable insertion depth probes require 0,290
diameter drilled hote.

6.30.5
‘\ ®

A ]

SERIES 53-1 and 53-3
THERMOCOUPLE PROBES

Jl— -

Fenwal Probes are precise temperature sensing devices manufactured
of the highest grade materials to provide maximum performance and
reliability. The Cartridge, Bayonet and Coupling Type probes are
available for use with Fenwal Thermocouple Controllers. For special
probes — consult factory.
Tip Style: Closed end — grounded
Probe Size & Material: .187" dia., 316 Stainless Steel
(.187" dia. Inconel available. See Special Feature B6).
Lead Wire: 20 gauge fiberglass insulated.
Standard commetctal tolerance of ¥4%.

ISA Color Coded:

Copper/Constantan — BLUE/RED with BLUE Tracer

I[roniConstantan — WHITE/RED with WHITE Tracer

Chromel/Alumel — YELLOW/RED with YELLOW Tracer
Thermocouple Materiai & Temperature Range:

CopperiConstantan ..................c.c0vuun. -200to +400°F
ronfConstantan .....ovnennernrnnnnnninennnnns Oto 1200°F
ChromellAlumel . . ..ot iiinrnnnnns Oto 2500°F

Probe Lengths: Standard lengths shown.
{Refer to Special Feature 84 for extended probes in ¥2" increments.)

Caution: If probes are to be used in open gas flame of highiy
corrosive environments above 1800°F — consult factery.

CARTRIDGE TYPE

{For Comprassion Filtings Ses Mod. 141) BAYONET TYPE
Temperature ISA Temperatura ISA
fAange Catalog No. | Type | Range* Cataleg Ne.  |Type
Straight Stagnt
200°F o +d400F 53111206000 T 200°F to +400°F SHI207000 T
DFta 1200F |=53111206001 J Q°Fto BO°F [+53131207001 J4
0°F to 2500°F  |+53111206002 | K 0°Fto  800°F | S31n207.002 | K
45° 45 *
200°F to +400°F | 53911207100 | T 200°F to +400°F | 53931207100 | T
0*F 1o 1200°F | 53120708 | o 0*Fto  800°F | 53207301 | J
0°F 1o 2500°F | 53911207102 | K 0°Fto 800°F § 53131207102 | K
%- s0°
-200°F to + 400°F 53111207-200 T 200°F to +400°F $3131207-200 T
0'F 1o 1200°F §3111207-201 J 0'Fto  BOO°F 53 11207.201 J
0°F 1o 2500°F | 53111207-202 K 0°Fto  B800°F | 53120202 | K
COUPLING TYPE Adjustable Insertion Degih Probes
200°F 10 +400°F 53121202000 T =Rt OOt N MO '
0*F1o 1200°F [+53921202001 | 2 |=BN® 0°Fio 1200°F [+5353:204001 | J jeell—
0*F o 2500°F 53121202002 K d—aren sensp | I"d

*Maximurm temparature limited to upper
range indicated for aacn style ahown.

Abave 1800 °F ute of well is recommended *NOAMALLY STOCKED —~ Available hor immediata Shipment

BAYONET ADAPTORS
Must be Ordered Separately.

BAYONET PROBES INSEATION
DEPTH CHART

Applicable to bayonet probes only. Applicable ta 53-13 probes only
Catalog Number | Materiall e Ka’u_“oész
08426112 800 \gjj ROS5-ARACD CORP. PO 2191
ou] [t | CAPE MAY COUNTY) WJ
sew | 7 2THPT HUNICIPAL UVIL. AUTHORITY
06-126111.000 {ONTRACT WM/L-PS-1
b - o | SECo 13Bs PB4 13B-i7s

C" Total Immersion Depth—={

\ANNAN
]
NANANNN

.261 Max, Dia.

}-1.0000 =

ARTICLE 2,16 B
TENTH AVENUE PUMPING STATION

' ADAPTOA PART NOS. 08126111000,

04-120113-000
se& above)
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MODIFICATIONS

Moz 12* — Extenued Lead W re Len~n
Madificsten Number Lead Wire Langtn {11}
Material Min, Mag.
134 Copper/Constantan 0 170
1318 ron/Constantan o] 150
1310 ChromeUAlumet 0 a5

IMPORTANT — All Fenwal lead wire iengihs are massured irom the end of
the thermocouple probe. Stanodand probes are proviged with 36° lead wires
total length, The amgunt of wire extending trom the end ol the probe is
gdetermined by the length of tha probe.

Determine material and total lead wire length and specily appropriate Mod.,
No. on order. Example: Mod. 131C, 87 inches total length,

Mod. 132 — B8X Cable Connector with Terminals

To be combined with Mod. 125 Armored Cable or Mod, 140 S5, Braid.
Specity Mod. Number on order.

BA
Mod. o, Matestal Ty Rae
1324 Copper/Constantan T -200 to_+ £00°F
1328 jron/Constantan J Ot 1200°F
132C Chromal/Alumel K 0to 2500°F

Mod. 134 — Polarized Plug {male}
The addition of plug or jack assy. and cable adaptor 1o thermocoupls wire
Specity Mod. Number on order,
NOTE Plug may be shipped unassembled. When required specily Parnt
Number* on order not Mod. Number. Mod. 134 8iso applicabie fo Mods. 135

and 140,
_.I
\ r MAX, AMBEENT
TEMP. 350°F
- +
Diallg A TR amanpy e
Land Wire BA PFART M
Mad. e Matrial Type [ ]
134A Copper/Constantan T D6-114539-001
1348 Iron/Constantan J 06-114539-002
1340 Chromai/Alumel K 06-114539-003

Polarized Jack {femaie}

When desired female jack assy. and cable adaptor can be provided. Specify
part number on order.

- 4]  MAZ AMBIENT
3 o TEMP. 350°F
N\ L
“BA
Mad. e _ Lowi Wie Mawvil | Ty PAKT MMBER

1340 CopperConstantan | T 06-1 14525001
1ME IronvConstantan J 06-114525-002
TMF ChromelAiumel K 06-114525-003

HOW TO ORDER

Decide on the type of probe required — cartridge, bayonet or coupling.
Next, select the probe configuration, straight, 45°, 50° or adjustable
insertion depth probe.

3. Choose the probe temperature range that covers the temperature
rangs of your Fenwal Tharmocouple Controller and adge appropriate
catalog number to your order,

4. When a Modlfication and/or Special Featurs is desired, include the

numbens) on your purchase order.

NOTE: When Modifications andlor Special Festures are ordered & new
catalog number may be assigned lor compiate probe assembily,

FENWAL INCORPORATED

Dwwisson o Mugoe Ing

[adnt

Ahiang. Massachuseils 017219

Moe 135 — Stamnless Steel Armored Caole

The addition ol armored cabie over thermmocoupie lasd wire.

NOTE: Faciory will provige a8 munimum of 3° tree isad wire beyond armored

cabie uniess otherwise specified.

Exsmple #53-111206-000 Cartrioge Probe Lead Length is 23°.

LESS Minimum Free Lead Wire 3°
Maximur Armored Cabls Length (L) 30-

Specify Mod. Number an¢t armored cabile length {L} on order,

NOTE: To extend armored cable and lsad wire of adjustable insertion oepth
probes, use Special Feature 53-9820050XX .

Mod. 140 — Stainless Stesl Braid
The addition ot stainless stesl braid over thermocoupls lead wire.

NOTE: Factory will provige 8 mnimunm of 3° jree lesd wire bayond S.5. Braid
umiass otherwiss specified.

Example; #53-111206-000 Cartridge Probe Lead Length is 33°

LESS Minirmum Free Lead Wirs 3
Maximum $.5. Braid Langth (L) 0~
Specity Mod. Number and 5.5. Braid Langth (L) on ordar.
— 1 . -l I M
] s | e Lo e

ex o CAL atwrron B 0N e
Med. 141 — Compression Fitting (For Cartridge Type Probes Only)

When required, compression fittings can be provided for liquid or gastight
applications. This modllication is shipped unassembiled for installation in

the field. o e
__:': 'T -—";:-E-_'-'u]--uwnuu.-‘r. AdeIcanrORD g
oY - 4 L
|
-
ey [er—re— |
Stm | Seslomi | Roing | Operating | Wowrking | Assembly| Azsembind
ek, Ma. | (WFT) | Matwwial | Mxiwrial | Teporstwrs) Pressers | Torges | Lsmglh
1414 | %27 | Tefon S5. | b 500°F | 3000 ASnmel 1187
14181 | Y27 Lava S5 to 1850°F | S000 psi | 55 ft x| 1.187
14t 27 | Bass | BES U agger | 2000 psi 55 we| 1234
1410 Y, 18 | Tefion SS. 1w S00°F|3000psi| 450 ms| 2.000
14096t | %18 | Lava 5.5 { w1050°F | 5000 ps | 55 1. ml 2.000

1This fitting cannot be reused.
Mod. 164 — Variable Length Cable & Connector Assembly
Ty g

CARL) AR -
. ' \ [
- teey ey sgm —t=r=-{))| @
- i
"m'l&::‘:ﬂ Ui Tata STLD
_J b as ___l COnlCTOR e gvREY
fron/Carst, Chraonel/ Akzned CapperCamzt,
Cable & Jack 184A 164E 164J
Braid & Jack 1648 164F 184K
Cable & Piug 164C 184G 164L
Braid & Plug 1840 164H 164M
NOTE: Standerd extension 1 foot. Added extension in 1 foot incréments.
Specily dimension L

SPECIAL FEATURES

S.F. 53-982005-XXX = Extended Armored Cable and Lead Wire,
{Applicabla to Adjustable insertion Depth Probes only).

Extension of both armared cable and lead wire In 1 inch Increments.
Indicate axtended length required in last three digils,
Example: 5.F.53-982005024 = 24 inch length.

S.F. 84 — Exiended Probe Length

Extension of probe ength in % ° increments. Specily length on onder, as
total probe length. Example: 5.F.B4, B.500 inch overall langih,
NOTE: Probes ordered with this 5.F, will be assigned & new catalog
number by Fenwal.

S.F. 86 — Inconel Shell

Substiute Inconel shell material, axcept for bayonel type probes.

6305 10M 182 Prnisd in USA

o/
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SERIES 543

THERMOCOUPLE SENSING
TEMPERATURE CONTROLLERS

FEATURES

® UL COMPONENT RECOGNIZED )

® LOW COST

® FIELD SELECTABLE POWER INPUTS

® SINGLE POLE OR DOUBLE POLE HEAVY DUTY
RELAY OUTPUTS

OUTPUT TO DRIVE SOLID STATE RELAYS

LINE AND LOAD VOLTAGE COMPENSATION
® FM APPROVED HIGH LIMIT

APPLICATIONS

Food Processing

Plastics Processing

Packaging Machinery

Laboratary Equipment

Dip tanks

Degreasers

Plating equipment

Cooking equipment

OSHA-related high limit protection
Avutomatic Solder Devices

GENERAL INFORMATION

Fenwal's low cost Series 543 thermocouple-sensing
instruments are offered in four models: On/
Off or Time Proportioning Controllers ond two
High Temperature Limit Protectors with manual
reset. Each model teatures selectable input
voltages. Control models have heavy duty relay or
solid state switching ouputs. Limit models have
relay output only.

The On Off and Proportiening Control mode!ls are
availgble with case and cover, or “stripped” for
custom nstallation. Local or remote set point ad-
just can be ordered for each configuration.

The FM approved High Limit Model has a concealed
set point adjustment with a visibie dial pius a local
Reset Button. Available with case and cover only.



GENERAL INFORMATION [Continued)

The UL approved High Limit Model has a factory-fixed set
_«’:ln with an optional remote or local Reset Bution.

ilable with case and cover or “stripped” tor custom
installation,

The High Limit models are designed 1o satisfy OSHA-
related requirements for overheat protection. in the
event of an overheat condition, the protector will trigger
an alarm or shut down the process. Reset cannot be ac-

SPECIFICATIONS

EONTROL MODES

On/Of
Time Proportioning
. UL Recognized Fixed Set Point High Limit
FM Approved Adjustable Set Point High Limit

INPUT POWER

120, 208 or 240VAC = 10%, 50-60Hz, field selectable.
UL High Limit is 120/208 or 120/240VAC only.

OUTPUT

Heavy duty SPDT or DPDT relay rated 10A @ 120 VAC,
S5A @ 208 or 240VAC, resistive, each contact.
Pilot Duty: 250VA, 240VAC maximum.

Cutput to drive solid state reloy: non isolated output,
20VEC max into 1500 ohms, 5VDC minimum into 200
hms.

DM 25A reloy rated 25A @ 120VAC, resistive.

POWER DISSIPATION
5 wotts = 1 watt, nominal.

AMBIENT TEMPERATURE LIMITS

Operating: 32 to 135°F. (0 to 60°C)
Storoge: — 25 to 165°F, (=30 10 75°C)

SET POINT ACCURACY (at 77 °F ambient ond nominal
voltoge)

Propartioning and On/OQff models — + 1% typical,
% 1.5%, maximum, of dial span for remote set point
models;

- = 3% of dial span for locol set point models.
Adjustable set limit models (FM} — =3% of dial spen,
Fixed set limit models (UL) — =1% of dial span

- {£1.5% of dial spon in 0-700°F range).

Accurocy based on millivoltoge for National Bureau of
Standards Thermocouple Charocteristics.

AMBIENT TEMPERATURE EFFECTS
{CONTROL ACCURACY)

Control point will remagin within = 1% of dial span
with ombient changes from nominel to 32°F (0°C) and
135°F (60°C).

CYCLE TIME (Proportioning Models)
eloy output — approximately 15 seconds nominal at
50% power.
Output 1o drive solid state reloy — approximately
2 seconds.

complished until the process temperature drops below
the sel point and the monuol reset butten is depressed.
To satisty FM and/or UL requirements, the protectors
must be powered from the same source as the controller
or heater. FM approved and UL racognized limits reset
automatically on power outage,

The Series 543 operates with stondard thermeocouples.
See Table Il for temperature ranges ond thermocouple

types.

LINE & LOAD VOLTAGE EFFECTS
{CONTROL ACCURACY)

On/Ctf ond Proportioning models — Control paint
will remain within =0.5% of dicl span with line and
load voltage changes of =10% from nominal at any
baondwidth setting. High limit models — Control point
will remain within = 0.25% of dial span with voltage
change of £10% from nominal.

BANDWIDTH (Proportioning Models)
Adjustable 1 ta 5% of dial span, except 0.5 10 3% of
dial span on 0-2000°F and -~ 20-1100°C ronges.

DIFFERENTIAL (On/OH Models)
2°F, typical.

VIBRATION
Meefs requirements of MIL-STD 202D, Method 201.

LEAD-BREAK PROTECTION
Proportioning and On/OH Models

Relay will de-energize uvpon an open thermocouple
(500K ohms or greater) with the case grounded, ter-
minal TC+ or TC— grounded or floating ond with
either polarity of line voltoge applied to the instru-
ment power terminals. -

Reverse action upon open thermocouple (cooling load
deenergized) can be supplied. See special features.
High Limit Modeis

Reley energized upon an open thermocouple.

THERMOCOUPLE LEAD LENGTH :

Accuracy sholl remain within specitication for ther-
mocouple lead length up to the equivalent of 150 ohms
resistonce.

TERMINALIZATION

Instrument power and remote pot: .250" quick
connect,

Load connections: .187" quick connect (supplied).
Thermocouple: #8 screws.

Solid state switch output: .093 quick-connects
(supplied). :

25 amp output: #14 AWG lead wires, 6 inches long.

WEIGHT

With case and cover—1 pound 10 ounces (735 grams),
Without cose and cover-—10 ounces {280 groms).

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE
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RELAY
10/5A

*54-201111 XXX
*54.200 1 13- XXX

*34.201121 XXX
*54-201123- XXX

543021 34 XXX

*54-202125-X XX

*54.303111- XXX
“54-203113- XXX

*54-J03177-X XX
~54-203123- XXX

S, e g
.- b

RN TARLE BRI

| msIgg‘_umem:tvres"ANnruobsr. NUMBE

" RRCOgAEed SOl e Companent Recogtion Prog

OW TO ORDER

1. Select desired controller from Table 1.

-, - - -

OUTPUT TCE oM
DRMVE z RELAY RELA DESCRIPFTION
STATR 25A e/
v e
&= *S43013H-XXX  “S43014% wio case & caver, local st point
5430713 *54-201 N XXX 4% w/o cose & cover, remate set paint
54201225 54201321 XXX 7 3 w/case & caver locol 18t pownt
54200023200 w/care & cover remote set pont
w/icase & cover, locat set point
wio cose & cover, remgte resat,
L0/ 240V AC input
w/o cose & cover, remole reset,
120/208VAC input
w/case & cover, locol reset,
120/ 140VAC input
wicase & cover, locol rezet,
120/208VAC inpw!
- w/case & cover, ramote reset
120/ 240V AC input
L2 w/case & cover, remote reset,
T20/208VAC Input
cumn- &mg} wia cose & caver, local set point
“Ee.300213- #8547 w/a cose & cover, remate sat pomt
S4.300700C. 3 ¥ i
2 Skamar: | wicme & cover, locol se1 point
A - wicmae & cover remgle sal point
of the Uin L Ine $ Reisy de-energired baiow 3ot poInt o il MOQeIs ondy.
MODHFICATIONS
54-992045-XXX — Three lead wires soldered to

2. Select temperature range from Table Il and add op-
propriate three digit suftix to catalog number.

NOTE: For UL Recognized (factory fixed) High Limit units,

add desired lixed temperature setting to order.

3. Add appropriate modification or speciol feature

number.

4. Order appropriate thermocoupies from Fenwal
Brochure 6.30. See Table 1l for compatible ISA type
thermocouples.

TABLE Il
TEMPERATURE RANGES AND THERMOCQUPLE TYPES
CONTRO THERMOCOUPLE
TYPE TEMP. RANGE TYeE SUPFX MO.
On/otf & 0-400°F = 1 2
Fropartioning | 0-800°F J -103
0-1000°F ! .04
0-7000°F x -10&
-70 10 430°C ! 203
.20 10 1100°C K 208
0-800°F 1 103
F:“ Approved | 4 ooo*F P 104
bimit 0-2000°F K .106
-20 10 430°C 3 200
.20 10 1100°C K 206
ur 0-700°F T 213
High Limit 0-1200°F J .108
Modals 0-2000°F K -108
A ed under the G Aecog Prog of ine

¥

Unagrwniars LadDocatones, inc.

54-992054-XXX —

SPECIAL FEATURES
54-982020-001 —

54-982030- X0X —

54-982024- X0X —

remote set point potentiometer.
Specify length desired in feet as
last three digits in Modification
number.

Example: 54-992045-004 = 4 feet.

Leadwires soldered to remote
reset fixed limit models. " Resat
button and terminals shipped
unattached unless this modifica-
tion is ordered. Specify length
desired as above.

Reverse lead-break protection
(On/Off and Proportioning Con-
trollers only).

Millivolt input in place of thermo-
coupie. (COn/Of and Praportion-
ing Controllers only). Available
Ranges: 0-1 mv; 0-10 mv; 3-50 mv.
Consult factory for additional
specifications. When ordering
specify millivolt range with
special feature number. Case and
cover models supplied with 0-10
arbitrary dial.

Adjusrable switching differential
1-20°F (On/Off models only).
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ATTENTION Toassure sale and proper performance. read these mstructions carelfully before attemphing (0 1nstaif or operate this FENWAL
Senes 543 Thermocouple Temperature Controller Pleasa retan for luture relerance
3.24.E
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SERIES 543

THERMOCOUPLE SENSING
TEMPERATURE CONTROLLERS

INSTALLATION
INSTRUCTIONS

DESCRIPTION

Fenwal's Ser es 543 thermocouple-sensing Instruments are
offered in four basic models: On/Off or Time Proportioning
Controllers and two High Temperature Limit Protectors with
manual reset. Each model features selectable input
voltages. Control models have 2, 10 or 25 amp relay or solid
state switching outputs. Limit models have 10 amp relay
output only.

The High Limit models are designed to satisfy OSHA-
related requirements for overheat protection. In the event of
an overheat condition, the protector will trigger an alarm or
shut down the process. Reset cannot be accomplished until
the process temperature drops below the set point and the
manual reset button is depressed. To satisfy FM andfor UL
requirements, the protectors must be powered from the
same source as the controller or heater. FM approved and
UL recognized limits reset automatically on power outage.

The Series 543 operates with standard thermocouples. See
Table |l, Page 4 for temperature ranges and thermocouple
types.

INSTALLATION

Mounting

Installation Procedure for Models
with Enclosure (54-30XX2X-X0X)

Select location on panei or machine and lay out mounting
holes per Figure 1. Remove front cover {loosen set screw
and remove knob on units with external diall Cover is
secured by spring locking detents on each side. Align two
holes in controller back plate with mounting holes on
machine or pane! and secure with appropriate %8 hardware
Do not replace cover until controiler wiring 1s completed On
High Limit models remove cover carefully since manual
reset button is wired to printed circuit board. Cover can he
removed up to six inches from Controller.

Installation Procedure for Models
without Enclosure (54-30XX1X-%X0X)

elect location and lay out mounting holes per Figure 2.

se 3/B"” spacers as standolts for the controller printed cir-
cuit board. Align four holes on printed circuit board with
mounting holes and secure with appropriate #6 hardware

Remote Set Point Installation Procedure

WARNING: Controller and set point adjust potentiometer
have been carelully calibrated and matched. Ensure that the
set pont potentiometer packed with the controf board is
used. The numbers on the controller and potentiometer must
match

Drill two holes as indicated in Figure 5. Affix dial by remov-
ing paper from back and pressing against clean surface.
Insert potent ometer shaft through larger hole, align ng anti-
rotation tab with smaller hole. Secure with lock washer and
nut Rotate potentiometer shaft fully counterclockw .e 1nd
align knob po nter with datum mark on dial Secure | 1wl y
tighten ng set screw.

NOTE: A temperature limiting device should be ncorpo-
rated into your system for added protection. Consull your
Fenwa representative for recommendations.



QUTLINE DIMENSIONS
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WIRING

Instrument Power

Remove appropriate knockouts. One .875" knockout is lo-
cated on each side of the instrument case for power and
thermocouple leads.

Wire In accordance with local codes.
Cut and strip leads to appropriate length and attach 1/4"
quick connect female terminals excluding thermocouple
leads which attach directly to screw terminals.

Refer to Figures 7, 8 or 9 for appropriate wiring diagram.

Load Power

Refer to Figures 10 thru 14 for appropriate output connec-
tions and wire accordingly, using factory supplied terminals
(connect 25 amp. model directly to relay lead wires),

It controller output is to drive a solid state relay, the relay
must have 3 to 32 VDC input.

Agency Requirements

To satisfy agency requirements the Series 543 High Limit

controller must be powered from the same source as the

I;iieater éar Primary Controller, Follow wiring dlagram in
gure 6.

Remote Set Point

Each remote potentiomeler and controller assembly has
been calibraled al the factory to operale together. The
potentiometer and the printed circuit board assembly have
been stamped with matching numbers. These numbers
must maich for proper operation. Attach 1/4" quick connect
female terminals to the ends of the leads. Connect lead
from CW lug to terminal 5, lead fram CCW lug to terminal 3
and center lug to terminal 4. {See Figures 7 and 15.)

Remote Reset

Connect remote reset as shown in Figure 9, switch must be
normally closed type.

Sensor Connections

Connect negative (red) lead to terminal TC—. Connect
positive (white, yellow or bluve) lead to terminal TC +.
Reverse connection of thermocouple leads will result in im-
proper operation of controller unit.

PRARY
TEMPERATUAE CONTROL
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WIRING DIAGRAMS
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Set Point Adjustment

Set knob pointer to desired operating temperature: control-
ler relay will cycle on/off when system reaches operating
temperature. Use recessed screwdriver adjust to set tem-
perature on High Limit models.

Proportioning Adjustment

Proportioning models incorporate an adjustable bandwidth
potentiometer on the printed circuit board which permits
tuning of the controiler to the system to minimize tem-

peralure excursions. Factory setting Is at mid-point of its
rotational range, which will salisty the requirements of most
systems. To reduce bandwidth, rotate adjustment coun-
terclockwise {CCW). To increase bandwidth, rotate adjust-
ment clockwise (CW).

To obtain greatest system accuracy, measure the process
temperalure after system has reached set point. Loosen tha
knob set screw and align pointer with dial graduatior, corraa-
ponding to measured process temperature, Hon ceoy;
knob by tightening set screw.

PROBE APPLICATION HINTS

Proper application of the thermocauple probe is important.
The probe tip is the sensing element in the system and must
be in direct contact with the process material to provide

optimum sensing accuracy. One inch immersion =
satisfactory for either liquid or solids applications.



Reter to Table | and determine the positive (+) and negative

THERMOCOUPLE CONNECTIONS

( ads of the thermocouple,

TABLE| — LEAD WIRE IDENTIFICATION

ISA Thermo- ISA Color Lead Wire Temgperature
couple Type Code Material Range
J White + lran 0-1200°F
Aed - Constantan| -20-.430°C
K Yellow + Chromel 0-2000°F
RAed - Alymel -20-1100"C
T Blue + Capper 0-700°F
Red ~Constantan

NOTE: When using thermacouple igad wire in sizes other than
20 gauge, reler to Table il for the appropriate factor to determine
the total resistance of the fead wire in use. Total resistance
should not exceed 150 ohms to maintain controller

speacilied tolerances.

TABLEIN

TEMPERATURE RANGES AND THERMOCOUPLE TYPES

Controller Tharmocouple
Type Temp. Range Type* Sutfix No.
On/Off & 0-400°F d -102
Proportion- 0-800°F J <103
ing 0-1000°F J -104
0-2000°F K -106
20 to 430°C J -203
-20 10 1100°C K -206
FM Approved 0-800°F J -103
Limit 0-2000°F K -106
2010 43Q°C J -203
-20 10 1100°C K -206
High Limit 0-700°F T -113
including UL 0-1200*F J -108
models 0-2000*F K -106

*Thermocouple type must match controller catalog number suffix as

listed above.

CAUTION
The thermacouple probe is a precision sensor and should be handled with care during installation. Da not handle with
pliers, force it inlo pasition, or apply excessive torque when Installing threaded units. On Installations where process
temperature will exceed 1600°F, the probe should be protected with a well,

TABLE Nl — MULTIPLYING FACTOR FOR LEAD WIRE EXTENSIONS
Material Wire Gauge
12 | 14 | 16 | 18 | 20 22 | 24 | 28 T30
Ohms per double footat 70°F
Copper/Constantan | .047 | .074 | 117 | 1190 | .297 | .475 154 1192 | 3.04 /
lron/Constantan 054 | .089 | .137 | .221 | .350 | .550 870 | 2.261} 3.568] .
Chromel/Alumel 095 (.147 | 234 | 380 | .586 | 940 | 149 | 3.81 8.05

TABLE IV — RECOMMENDED UPPER TEMPERATURE LIMITS FOR PROTECTED THERMOCOUPLES

UPPER TEMPERATURE LIMIT FOR VARIOUS WIRE SIZES (AWG). DEG. F (DEG. C)
No. B Gauge No. 14 Gauge No. 20 Gauge No. 24 Gauge No. 28 Gauge
Thermocouple {0.1281n. {0.064 in. (0.032in. (0.020in. (0.013in.
Type {3.25 mm)) (1.63 mm)) (0.81 mm)) (0.51 mm)) {0.33 mm))
J 1400 (760) 1100 (590) 900 (480) 700 (370) 700 (370)
K 2300 (1260) 2000 {1090) 1800 (980) 1600 (B70) 1600 (870)
T — 700 (370) 500 (260) 400 {205) 400 (205)

NOTE: This table gives the recommended upper temperature limts
for the various thermocouples and wire sizes, these fimits apply to
protected thermocouples, that is, thermocouples in conventional

closed-end protecting tubes. They do not apply to sheathed

thermocouples having compacted mineral axide insulation. in any
general recommendations of thermocouple temperature lHimits, it is

not practicable to take into account special cases. In actual

Dwision af Kigde,

KIDDE
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operation, there may be instances where the temperature limits
recommended can be exceeded. Likewise, there may be

applications where satistactory life will not be obtained at the
recommended temperature limiis. However, in general, the

thesa temperatures.

LIMITED WARRANTY STATEMENT

Fenwal Incorparated represents that this product is {ree from dafects in matertal and workmanship, and It will repair or replace any product or part
thereot which proves to ba defactive in workmanship or material for a period of tweive (12) months from the dats of purchase but not ta axceed eighteen (18)
months after shipment by the seller. For a tull description of Fenwal's LIMITED WARRANTY, which, among other things, limits the duratfon of wamrantles of
MERCHANTABIUTY and FITNESS FOR A PARTICULAR PURPOSE and EXCLUDES llability for CONSEQUENTIAL DAMAGES, please read the entire
UMITED WARRANTY on the Fenwal Quotation, Acceptance of Order and/er Original Invoice which will become a part of your sales agreemant. Defes: v
units should be returned 1o the factory, Ashland, Massachusetts, shipment prepaid. Fenwal Incorporated will repair or replace and ship prepaid.
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temperature limils listed are such as to provide satisfactory
thermocouple life when the wires are operated continuously at
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DESCRIPTION
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Fronthead Wearing Ring Case
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Thrust Bearings

Radial Bearings

Packing
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WARRANTY HIGHLIGHTS

Seller warrants products of its own manufacture against defects in
materials and workmanship under normal use and service for one (1)
year from date ofinstallation or start-up, but not more than eighteen (18)
months after date of shipment.

Accessories and components not manufactured by seller are warranted
only to the extent of the original manufacturer's warranty. B

.- No allowances will be made for repairs or alterations eHected without

specific written authorization from Seller.

. Repairs or alterations made with other than QEM parts may VOID th:e

warranty and relieve the Seller of all product responsibility.

. This warranty is VOID unless the purchaser provideﬁ- protective storage,

installs and maintains the equipmentin accordance with manufacturer's
Instructions.

- Under the terms of this warranty, Seller shall not be responsible nor

liable for: ;

- a. Consequential, collateral or special losses or damages.

b. Equipment conditions caused by fair wear and tear, abnormal condi-
tions of use, accident, neglect, or misuse of said equipment.

c. Labor charges, loss or damage resulting from supplying of defective
part(s) or improper repairs by unauthorized person(s).

d. Damage caused by abrasive materials, chemicals, scale deposits,
corrosion, lightning, improper voltage or mishandling.

. For complete warranty information the owner is referred to Fairbanks

Morse Standard Terms and Conditions, Form KC-585, page 5.



PUMP IDENTIFICATION 3

Congratulations! You are the owner of the finest pump commercially available, if you give it the proper care as
outlined and recommended by this manuai, it will provide you with reliable service and long lifa.

§400 NON-CLOG PUMPS

Your Fairbanks Morse 5400 is a rugged non-clog pump, avaitable with two-port or optional bladeless impeller to
allow the passage of large solids and stringy material. It is therefare 1deally suited for applications such as sewage,
slurry, industrial wastewater, lift stations and food processing. Standard construction is cast iron with packed shait
seal box. A variety of materials and mechanical seals are available as standard options. Additional models are
available from Fairbanks Morse in self priming, biltogether and submersible pull-up designs.

This manuat applies to:

=#»541X Vertical pumps — using a driver independently mounted from the pump and flexible shafting.
542X Horizontal pumps — mounted on a commaon baseplate with the driver,
544X Vertical close-coupled pumps — using a high ring base between the pump and driver.

PUMP IDENTIFICATION

EXAMPLE; 47 Bs4ank
|;Bladeless impeller (two-port impellers use no identification)

Low head (2, 3, 4, 5 and § indicate progressively higher head)

Vertical using flexible shafting (2 indicates horizontal base mounted and 4
indicates verticai using a high ring base to mount the mator directly on the pump)

Figure (model)

Discharge size (inches)

Carefully record ail of the following data from your pump nameplate. It will aid in obtaining the correct replacement

parts for your pump.
PUMP
DRIVER
MANUFACTURER
H.P.: SERIAL NUMBER:
FRAME: SPEED VOLTAGE _ !

To obtain additional data on hydraulics and pump selection and operation, we suggest you purchase both of the
following reference books:

1. Fairbanks Morse "Hydraulic Handbook™ available from the factory
2. Hydraulic Institute Standards

Hydraulic Institute
1230 Keith Building

Cleveland, Ohio 44115
FAIRBANKS MORSIL. I’LIARPS




4 CAUTION NOTES AND STORAGE OF PUMPS

( I*}hese instructions apply to the pump only. They are intended to be general and not specific. If
your operating conditions ever change, always refer to the factory for reapplication. Always refer
to the manuails provided by manufacturers of the other equipment for their separate instructions.

CAUTION
IMPORTANT SAFETY NOTICE

The installation, use and operation of this type of equipment is atfected by various federal, state
and local laws and the regulations concerning OSHA. Compliance with such laws relating to the

. proper installation and safe operation of this type of equipment is the responsibility of the
equipment owner and all necessary steps should be taken by the owner to assure compliance with
such laws before operating the equipment.

STORAGE OF PUMPS

If the equipment is not to be immediately installed and operated, store it in a clean, dry, well
ventilated place, free from vibrations, moisture, and rapid or wide variations in temperature.

SPECIAL INSTRUCTIONS:

Rotate the shaft for several revolutions al least once every two weeks to:

- 1. Coat the bearing with lubricant
{ ) 2. Retard oxidation or corrosion and
3. Prevent possible false brinelling

MECHANICAL SEAL PUMPS: Pour at least 4 ounces of mineral oil into the seal housing and
drain the oil just prior to start up.

CONSIDER A UNIT IN STORAGE WHEN:

1. It has been delivered to the jobsite and is awaiting installation.

2. 1t has been installed but operation is delayed pending completion of construction.
3. There are long (30 days or more) periods between operation cycles.

4. The pump is shut down for periods of longer than 30 days.

NOT E: Storage requirements vary depending on the length of storage, the climatic environment
and the equipment. For storage periods of three months or longer, contact the manufac-
turer for specific instructions. Improper storage could damage the equipment which
would result in non-warranty covered restoration requirements or non-warranty covered
product failures.

FAIRBANKS MORSE PUMPS
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WARRANTY (KC585)

STANDARD WARRANTY: Seller warrants products of its gwn manufacture against defects in materials and work-
manship under normal use, and service for one (1) year from date of installation or startup, but not more than
eighteen (18) months after date of shipment. Accessories and components not manufactured by Seller are
warranted only to the extent of the original manufacturer's warranty. Notice of the alleged cafect must be given to
Seller in writing with all identifying details including serial number, type of equipment and date of purchase within
thirty (30) days of the discovery of same during the warranty period. Seller's sole obligation on this warranty shall be,
at its option, to repair or replace or refund the purchase price of any praduct or part thereof which proves to be
defective as elleged. No allowances will be made for repairs or alterations effected without specific written
autharization from Seller,

If requested by Seller, such product or part thereof must be promptly returned to the manufacturer prior to any
attempted repair; or sent to an authorized service station designated by the manufacturer. Ali shipping expenses are
to be prepaid by the Buyer. Seller accepts no responsibility for loss or damage in transit of goods, nor will any
warranty claim be considered uniess the returned goods are received intact and undamaged as a result of shipment.
Repaired or replaced material returned to customer will be shipped FO.B. the manufacturer's factory.

Seller warrants repaired or replaced parts of its own manufacture against defects in materiais and warkmanship
under normal use and service for ninety (90) days or for the remainder of the warranty on the product being repaired.
This warranty applies to the repaired or replaced part and is not extended to the praduct or any other component of
the product being repaired. : -t P S

Under the terms of this warranty, Seller shall not be responsible nor liable for:

a. Consequential, collaterateral or special losses or damages.

b. Equipment conditions caused by [air wear and tear, abnormal conditions of use, accident, neglect, or
misuse of said equipment. -

¢. Labor charges, loss or damage resulting from the supplying of defective part(s) or improper repairs by
unauthorizad person(s).

d. Damage caused by abrasive materials, chemicals, scale deposits, corrosion, lightning, improper voltage
or mishandling.

Seller reserves the right to substitute new equipment and/orimprove the part(s) on any equipment judged defective
without further liability. All repairs and/or services performed by Seller, not adjusted as covered by this warranty, wili
be charged in accordance with the current equipment and service prices.

This warranty is VOID unless the purchaser provides protective storage, installs and maintains the equipment in
accordance with manufacturer's instructions.

Credit will NOT be allowed nor shipment accepted on any part(s) or equipment returned uniess prior approval in
writing has been obtained.

THIS WARRANTY 1S THE SOLE WARRANTY OF SELLER AND ANY OTHER WARRANTIES EXPRESS, IMPLIED
IN LAW OR IMPLIED IN FACT, INCLUDING ANY WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
USE, ARE HEREBY SPECIFICALLY EXCLUDED. .

Noemployee ofthe Seller and no agent, dealer or distributor has any authority to change or enlarge the terms of this
warranty to obligate the Seller to other than strictly the terms of this written warranty.

LIABILITY LIMITATIONS: Under no circumstances shall the Seller have any liability for liquidated damages or for
coilateral, consequential or special damages or for loss of profits, or for actual losses or for loss of production or
progress of construction, whether resulting from delays in delivery or performance, breach of warranty, negligent
manufacture or otherwise. The aggregate total liability of Seller in connection with the performance of this order,
whether for breach of contract or warranty, negligence, indemnity or otherwise. shallin no eventexceed the contract
price. Buyer agrees to indemnify and hold harmless Seller from all claims by third parties in excess of these
limitations.

Since the compliance with the various Federal, State and Local laws and regulations concerning occupational health
and safety and pollution are affected by the use, installation and operation of the equipment and other matters over
which the Seller has no control, the Seiler assumes no responsibility for compliance with thosea laws and regulations,
whether by way of indemnity, warranty or otherwise.

FAIRBANKS MORSE PUMPS



6 INTRODUCTION AND INSTALLATION

INTROQDUCTION

f \}This manual contains information which is the result of engineering and research effonts. It is designed to supply
adequate instructions for the installation, operation and maintenance of your pump. Failure or neglect to properly
install, operate or maintain your pump may resultin personal injury, property damage or unnecessary damage to the
pump.

Variations exist in both the equipment used with these pumps and in the particular installation of the pump and
driver. Therefore, specific operating instructions are not within the scope of this manual. The manual contains
general rules for instailation, operation and maintenance of the pump.

Observe all caution or danger tags attached to the equipment or included in this manual.

INSTALLATION
1. GENERAL

CAUTION: CAREFULLY READ ALL SECTIONS OF THIS MANUAL AND ALL OTHER INSTRUCTION MANUALS
PROVIDED BY MANUFACTURERS OF OTHER EQUIPMENT SUPPLIED WITH THIS PUMP,

Upon receipt of the shipment, unpack and inspect the pump and driver assembiies and individual parts to insure
none are missing or damaged. Carefully inspect all boxes and packing material for loose parts before discarding
them. Report immediately to the factory, and to the transportation company involved, any missing parts or damage
incurred during shipment, and file your “damaged and/or lost in shipment” claim with the carrier immediately.

Horizontal pump and driver assemblies mounted on a structural steel base are aligned at the factory. However,
alignment may be disturbed in transit or during installation. It must be checked after the unit is leveled on the
foundation, after the grouting has set and the foundation bolts are tightened, and after piping is completed.,
Tapped mounting blocks are furnished with horizontal pumps when the driver is to be field mounted. After the
alignment of the driver is completed, the mounting blocks must be welded to the basz and the alignment rechecked.
When the pump and driver are mounted on separate base structures, the pump should be leveled and aligned first,
and then the driver leveled and lined up with the pump. With separate bases, a flexible shaft between pump and driver
must be used.

(“ The installation of a vertical pump is essentially the same as for the horizontal configuration. Foundation, piping and
alignment adjustments are accomplished using the same basic techniques.

2. NET POSITIVE SUCTION HEAD (NPSH)

NPSH can be defined as the head (energy) that causes liquid to flow through the suction pipe and enter the eye of the
impeiler.

NPSH is expressed in two values (1) NPSH required (NPSHR) and, {2) NPSH available (NPSHA). It is essential that
NPSHA always be greater than NPSHR to prevent cavitation, vibration, wear and unstable operation,

NPSHR is & function of the pump design and therefore varies with the maks, size, capacity and speed of the pump.
The value for your pump can be obtained fram your pump performance curve or the factory.

NPSHA is a function of your system and may be calculated as follows:
A. When the source of liquid is above the pump:

NPSHA = barometric pressure (feet) + static suction head (feet)® - friction losses in suction piping (feet) -
vapor pressure of liquid (feet)

B. When the source of liquid is below the pump:
NPSHA = barometric pressure {feet) - static suction liit (feet)” - friction losses in suction piping (feet) -
vapor pressure of liquid (feet)

* The datum elevation line for vertical pumps is the impelier nut. The datym atevation line for horizontal pumpsisthe
impeller center line. (See the Hydraulic Institute Standards for additional information.)

3. MINIMUM SUBMERGENCE OF SUCTION PIPE AND PIT DESIGN

Generally, itis required that an evenly distributad flow of non-aerated water be suoplied to the suction bell. Improper
pit cesign or insufficient suction pipe submergence can result in intake vorexing which reduces the pump’s
performance and can resuit in severe damage to the pump

We recommend that you secure the advice of a qualified Consulting Engineer for the analysis and design of the
suction pit. Significant enginesring dara on pit design is provicded i1n the Hy<raulic Insbitute Standards.

““Upon request, Fairbanks Morse will review ptans and give general commants on the installation, but will Aot approve
such plans for a specific insiallation and will accept no responsibiiity or tiaotlity for the performance of the pump
intaka structura,

FAIRSANMKS MORSE PUMPS
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INSTALLATION (continued)

4. LOCATION AND HANDLING

The pump should be instailed as near the fluid as possible so a shor direct suction pipe can be used to keep suction
losses at a minimum. If passible, locate the pump so the fluid will flow to the suction opening by gravity. The
discharge piping shouid be direct and with as few elbows and fittings as possible. The total net positive suction head
available (NPSHA), which includes the suction lift and pipe friction losses, must be equal to or greater than the
net positive suction head required (NPSHR) by the pump.

The pump and driver should be located in an area that wiil permit periodic inspection and maintenance. Head room
and access shouid be provided and all units should be installed in a dry location with adequate drainage.

WARNING: DO NOT PICK UP THE COMPLETE UNIT BY THE DRIVER OR PUMP SHAFTS OR EYE BOLTS.

-straeiorer Vertical mounted units may be lifted by using a sling through the motor high ring base, or by the eye bolts
when provided in the pump casing. The individuai driver may be lifted using the proper eye balts provided by the
manufacturer, but these should not be used to lift the assembied unit.

5. FOUNDATION

The toundation should have a level surface and be of sufficient mass to preventvibration and form a permanent rigid
support for the unit. The mast satisfactory foundations are concrete with anchor bolts of adequate size imbedded in
the foundation in pipe sleeves with an inside diameter 24 times larger than the bolt diameter. This will allow for final
accurate positioning of the unit,

Recommended anchor bolt design is available from the factory.

6. LEVELING OF THE UNIT

Lower the unit onta the foundation, positioning the base structure or vertical pump base so0 the anchor bolts are
aligned in the middle of the holes in the base. On all units, horizontal or vertical, always disconnect the coupling
halves and never reconnect them until ali alignment operations are complete.

Set the base on metal shims or metal wedges placed directly under the part of the base carrying the greatest weight,
and spaced close enough to give uniform support and stability.

Adjust the metal shims or wedges until the shaft of the pump and driver are level or vertical as appropriate and until
pump and driver shaft are aligned with each other. Make sure that all shims or wedges fit firmly between the
foundation and the base.

If leveling nuts are installed on the anchor boits and are used for alignment, follow the same procedure as with shims
or wedges. Support the base with additional shims or wedges if necessary. Make sure that all nuts and shims are in
firm contact with the base,

Tighten the foundation bolts snugly, but not too firmly, and recheck the shafts for alignment before grouting.

CAUTION: THE PUMP AND THE DRIVER MOUNTING SURFACES ARE PARALLEL WHEN MANUFACTURED,
= AND THE PUMPS AND THE DRIVERS ARE ALIGNED AT THE FACTORY BEFORE SHIPMENT.
DO NOT DISTORT THE BASE BY APPLYING UNDUE FORCES DURING THE ALIGNMENT

PROCESS.
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7. GROUTING

When the alignment is correct, the unit should be grouted using a high grade nonshrinking grout. On horizontai
units the entire base shouid be filled with grout. Be sure to fill all gaps and voids.

Do not fill the pipe sleeves with grout.

It leveling nuts are used, make sure they are notimbedded in grout. Provide accessin the grout to the leveling nuts so
that they can be backed off after the grout has cured.

Allow the grout to fully cure before backing off the Ievelmg nuts {if used) and firmly tightening the foundation bolts.
Then recheck the alignment before connecting the piping.

8. PIPING

CAUTION: ALL PIPING CONNECTIONS MUST BE MADE WITH THE PIPE IN A FREE SUPPORTED STATE, AND
WITHOUT THE NEED TO APPLY VERTICAL OR SIDE PRESSURE TO OBTAIN ALIGNMENT OF THE
PIPING WITH THE PUMP FLANGE.

CAUTION: AFTER ALL THE PIPING IS CONNECTED, THE PUMP AND DRIVER ALIGNMENT MUST BE
ARECHECKED. =

All plpmg should be independently supported near the pump so that pipe strain will not be transmitted to the pump
casing. The suction and discharge piping should be one or two sizes larger than the pump flange sizes, especially
where the plpmg is of considerable length. Any flexablelomts installed in the piping must be equipped with tension
rods to absorb piping axial thrust.

The suction pipe must be air tight and sloped upward to the pump flange to avoid air pockets which will impair
satisfactory pump operation. The discharge pipe should be as direct as possible with a minimum of valves to reduce
pipe friction losses.

A check vaive and closing valve should be instailed in the discharge line and a closing vaive in the suction line. The
check valve, between the pump and closing valve, protects the pump from water hammer and prevents reverse
rotation in the event of power failure. The closing valves are used in priming, starting and when the pump is shut
down. The pump must never be throttled by the use of a valve in the suction line.

9. AUXILIARY PIPING CONNECTIONS AND GAUGES

in addition to the primary piping connections, your pump may require connections to the water seal ring,
mechanical seal and seal filter (see the “stuffing box" and “mechanical seal” sections of this manual), stuffing box
drain, discharge and suction flange pressure gauges, or baseplate drain connections. All these lines and gauges
should now be installed.

e S S—ALERS

The alighwsent of the coupling must be carefully checked during the installation and as the last step before §ta ing
the pump. If f@alignment is required, the piping should be disconnected first. After aligning, reconnect (heDiping in
accordance with the previous instructions and again recheck the alignment.

Aflexible coupling musthef be used to compensate for misalignment resulting from poorinstaflation or temperature
changes.

Fairbanks Morse pumps are supPhed with several different types of cogmiercial couplings. The following
instructions apply to units supplied with ™ »oods coupling. If your unit ba< different make ¢:0upli|jg. a foose leaf
instruction sheet will be attached to this mantsland should be thgeetghly studied before proceeding.

NOTE: FOR MAXIMUM LIFE, KEEP MISALIGNM VALLES AS NEAR TO ZERO AS POSSIBLE.

TYPICAL CQUFLING ALITR{MENT

G PARALLEL ANGULAR
OIMENSIDN MISALIGNMENT MISALIGNMENT

NN i}__[[ _




INSTALLATION (continued) 9

\
) AN
: SINQ TypesE& N
Size G Dimension Paraliel Angular
4 % 005 .021
5 Y 007 .028
] % .007 .035
7 1 .010 .040
8 1% .010 047
9 s 012 .054
10 1 012 064
11 1% .016 075
12 2% 016 .087
13 2% 020 .092
14 % .022 21
16 4% .031 .165

The coupling type is printed on the Sigeve.
*Type H sleeves SHOULD NOT be use direct replacements for EPOM or Hytrel sleeves.

10. FINAL COUPLING ALIGNMENT (continued) - et

A. Use a blunt screwdriver to slip the wire ring o { ite’groove and remove the two piece sleeve.

Check the G dimension. It it is not as listed in t eceeding table, loosen one flange of the coupling and
reposition it to achieve the specified G dimengsfon.

{(NOTE: On a sleeve bearing electric mghar, the armat should be at its electrical center when the G
dimension is measured.)

B. Check the parallel alignment by pla€ing a straightedge across the two coupling flanges and measuring the
maximum offset at various pointsgdround the periphery of the couplifg, DO NOT ROTATE THE COUPLING. I
the maximum offset exceeds jife figure shown under “Parailel” in the prgceeding table, realign the coupling.

C. Check anguiar alignmentyith a micrometer or caliper. Measure from the dwside of one llange to the outside
‘“‘;, of the other at intervagl{ around the periphery of the coupling. Determinexthe maximum and minimum
e dimensions. DO NQT'ROTATE THE COUPLING. The difference between the magimum and minimum must
not excead the figlre shown under "Angular” in the preceeding table. If a correchqp is required, you must
recheck the pafallel alignment.
D. If the cougithg empioys the two piece sleeve with the wire ring, force the ring into its grooveiq the center of the
sleeve. Wmay be necessary to pry the ring into position with a blunt screwdriver.
WARNINGCCHECK SAFETY CODES, AND ALWAYS INSTALL PROTECTIVE GUARD OR SHIELD AS REQUIRED
BY THE VARIOUS FEDERAL, STATE AND LOCAL LAWS AND THE REGULATIONS CONCERNING
OSHA.

HNII:IG: CQUPLING SLEEVES MAY BE THROWN FROM THE ASSEMBLY WHEN SUB.JECTED TO ASEVE
—SHOCKOAD:

1. DOWELLING

= After the piping is connected and the final coupling alignment completed, the pump and driver should be drilled,
reamed and doweiled to the baseplate using a minimum of two dowels each for the pump and driver.

12. FLEXIBLE SHAFTING ALIGNMENT

WARNING: THE WEIGHT OF THE INTERMEDIATE SHAFT MUST NOT BE SUPPORTED BY THE PUMP BEAR-
INGS. IF THE WEIGHT OF THE SHAFT CANNOT BE SUPPORTED BY THE DRIVER
BEARINGS, A SPECIAL THRUST BEARING SHOULD BE INSTALLED IMMEDIATELY BELOW THE
DRIVER.

For installation and alignment of the intermediate flexible shafting, refer to the manufacturer's manual.

13. ROTATION

Before connecting the coupling halves, bump start the driver and vanly rotation is in the proper direction. The
corract pump rotation is indicaiad by a directional on the pump ¢asing.

—

FAIRBANKS MORSE 2L 03
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INSTALLATION (continued)

FAIRBANKS MORSE PUMPS

4. MECHANICAL SEALS

UTION: DRY OPERATION OF THE PUMP MAY CAUSE DAMAGE TO THE MECHANICAL SEAL D
IMPELLER.

Doub face mechanical seals having two sealing surfaces are supplied when specified. The seal manuf turer's
instructi ns furnished with the pump must be fallowed.

The doub mechanical seals must be lubricated and cooled by clean or filtered liquid supplied  the bottom
(lowest) sea ousing pipe connection. Before starting the pump, all air and oil used for storage pr  ction must be
vented out thr  gh the upper (highest) seal housing pipe connection.

QUTLET QN TOP
25LYAJ4TS

TYPICAL
DOQUBLE—FACE
MECHANICAL SEA

INLET ON BOTTOM

If an outside source of seal liquid is used, a pr sureofOto  PS| higher than maximum pump discharge pressurs
must be maintained in the seal housing.

For operation of mechanical seals at higher press res irculation of the liquid may be required. Refer to the seal
manufacturers instructions for specifics.

15. OPTIONAL FILTER SYSTEM FOR MECHA AL AL

Some small loss of seal box fluid will accurd  to vaporiz ion of the fluid film between the seal faces, therefore, a
filter capable of trapping particles largertha Smicronsisr ommended for all dead-headed seals. Install the filter
in the primary line between the 4" volute ~ chargetapand the eal housing connection. Either %" or %" tubing may
be used. Under normal conditions, repl e thefilierelementave 3-4 months. Ifthe pumped fluid contains minerals
or particies which tend to precipitate separate seal liquid sour may be required.

TYPICALD D-HEADED FILTER SYSTEMF  MECHANICAL SEAL
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OPERATION 1

Because variations may exist in both the equipment used with these pumps, and in the particular installation of the
pump and driver, specific operating instructions are not within the scope of this manual. However, there are general
rules and practices that apply to all pump instailations and operation.

CAUTION: BEFORE STARTING OR OPERATING THE PUMP, READ THIS ENTIRE MANUAL, ESPECIALLY THE
FOLLOWING INSTRUCTIONS:

A. BEFORE STARTING THE PUMP, ROTATE THE UNIT OR ASSEMBLY 8Y HAND TO ASSURE ALL MOVING
PARTS ARE FREE.

8. BEFORE STARTING THE PUMP, INSTALL CLOSED GUARDS AROUND ALL EXPOSED ROTATING PARTS.
C. OBSERVE ALL CAUTION OR DANGER TAGS ATTACHED TO THE EQUIPMENT.

D. DO NOT RUN THE PUMP DRY AS THE CLOSE RUNNING FITS WITHIN THE PUMP ARE WATER
LUBRICATED, RUNNING DRY MAY RESULT IN PUMP SEIZURE.

E. BEFORE STARTING THE PUMP FILL THE CASING AND SUCTION LINE WIiTH LIQUID. THE PUMP MAY
BE PRIMED BY USING A PRIMING SYSTEM.
— B O RE- ST NG A M ECH NS A SR MR RN ON—THE-SEAE AT ER Y ENT-THE-SEAT—
G. BEFORE STARTING A PACKED BOX PUMP, ADJUST THE PACKING GLAND SO THERE IS SUFFICIENT _
LEAKAGE TO LUBRICATE THE PACKING AND ASSURE A COOL STUFFING BOX (SEE MAINTENANCE
INSTRUCTIONS).

H. IF EXCESSIVE VIBRATION OR NOISE OCCURS DURING OPERATION, SHUT THE PUMP DOWN AND
CONSULT A FAIRBANKS MORSE REPRESENTATIVE,

1. OPERATING AT REDUCED CAPACITY

In a typical application covering a wide range of flow rates, & variable speed driver is often used to adjust pump
capacity, and this is taken into consideration by Fairbanks Morse when selecting the pump and impeller trim.
Although these pumps are applicable over a wide range of operating conditions, care should be exercised when
doing so, especially when the actual conditions differ from the sold for conditions. You should always contact your
nearest Fairbanks Marse distributor or factory before operating the pumps at any condition other than that for which
they were sold.

Generally, these pumps can be operated continuously at a capacity equal to 25% of the pump capacity at the best
efficiency point, and at higher capacities. At capacities less than 25% of best efficiency point capacity, we
recommend that the pumps be operated for intermittent periods of time only.

2, PRIMING

The priming procedure is different for positive and negative suction head systems and tﬁe following procedures
should be followed: .

A. Pasitive suction head —
1. Open the vent on the highest point on the pump casing.
2. Open all suction valves.
3. Allow the liquid to flow from the vent hole until all air bubbies are vented, and then close the vent.
4, The pump is now primed.

B. Negative suction head —
1. Install an ejector or vacuum pump on the vent on the highest point on the pump casing.
2. Close the discharge valve.
3. Open the suction valve.
4, Start ejector or vacuum pump.
5. Allow the liquid to flow until a continuous flow is exhausted from the gjectar, then close the valve to the vent.
6. The pump is now primed.

FAIRBAMKS RAcr 0 Ll
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OPERATION (continued)
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FAIRBANKS MORSE PUMPS

3. STARTING THE PUMP

A. After the pump is primed, and with the discharge valve closed and the suction valve open, start the driver

according to the driver manufacturer's instructions.

B. Open the discharge valve slowly to prevent water hammer.

C. Immediately after the pump has been started, check bearing temperature, stuffing box lubrication and
operation, and pump noise level. Continue to monitor those values for the first several hours of operation,

4. BEARING OPERATING TEMPERATURE

These pumps are designed to operate over a wide ambient temperature range. The bearing temperature, when
measured on the outside surface of the bearing housing, shouid not exceed 190° F, Temperatures in excess of 190°F
may indicate a lack of lubricant, bearing overload or incipient bearing failure. If the temperature exceeds this limit,
the pump should be stopped and the cause investigated and corrected.

5. TROUBLESHOOQTING OPERATING PROBLEMS

It you have followed the installation and start up procedures outlined in this manual, your pump should provide
reliable service and long life. However, if operating problems do accur, significant time and expense can be saved if
you use the following check list to eliminate the most common causes of those problems. : :

INSUFFICIENT DISCHARGE
PRESSURE OR FLOW

. Pump not primed.

. Speed too low. Check driver,

. Discharge head too high.

. Suction [ift too high.

Wrong direction of rotation.

Air leaks into suction piping, stuffing box or gaskets.
. Impeller passage partially plugged.

. Impeller damaged.

. Impeller running clearance too large.
. Insufticient suction line submergence.
Air in liquid.

. Impeller diameter too small.

. Insufficient net positive suction head.

LOSS OF SUCTION DURING OPERATION

. Suction line leaks.

. Water seal line to packing box is plugged.

. Suction lift too high.

. Air or gases in liquid.

. Air leaks into suction piping, stuffing box or gaskets.
. Wrong direction of rotation.

. Insufficient suction line submergence,

EXCESSIVE POWER CONSUMPTION

. Speed toao high.
. Head lower than rating, pumps too much liquid.
. Specific gravity or viscosity of liquid pumped is tog
high.
. Mechanical defects:
Shaft bent.
Rotating element binds.
. Misalignment.
. Systern head lower than design.
. Incorrect diameter impeller.

b b b
Lo
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VIBRATION OR NOISE

1. Misalignment between driver and pump.
2. Foundation bolts loose or defect in grouting.
3. Mechanical defects:
Shaft bent.
Aotating element binds.
4. Head lower than rating, pumps too much liquid.
S. Pipe strain — improperly supported or aligned.
6. Pump running at shut-off condition.
7. Insufficient suction line submergence,
8. Air in liquid.
8. Impelier passages pilugged.

OVER-HEATING

1. Bearings:

Excessive grease.

Shaft bent.

Rotating element binds.

Pipe strain.

Insufficient bearing lubrication.

Incorrect type grease,
2. Packing box:

Packing gland too tight.

Water seal line plugged.
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1. MAINTENANCE RISTORY

PAFITBS) SYMBOL
USE

DATE MAINTENANCE PERFORMED NUMBER(S)
_9/2//@ Leruns f?mm
Skeits _, / /¢
SeaL Twwen bpense Mar- 4ep) [ | 1404
Sl (e Gpease  Mar 4589 [ | /594
Beanoe Twnen MV 5319 [ | /63
Berwwe Ouztn  NSK DUSRe | 2 | /68
B’ fouewt ] s | 3
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14 MAINTENANCE (continued)

p ».j 2. INSPECTIONS AND PREVENTATIVE MAINTENANCE REQUIREMENTS

To assure satisfactory operation ofthe pump, daily inspections and periodic maintenance are required. We suggest
that an inspection and maintenance log be kept and that the inspector immediately report any problems, A quide for
preventative maintenance for normai applications is given below. Unusuat applications with abnormal heat,
moisture, dust, etc., may require more frequent inspections and service.

FREQUENCY
TEM ACTION REQUIRED (HOURS OF OPERATION)
Inspect for excess leakage
Packing Box Adjust gland and replace 150 Hours
packing as necessary
- b é 3 45808 -bowe—
Pump Alignment Check for change in alignment ANNUALLY
< Vibration Check for change in vibration ANNUALLY
Bearings Lubricate Every 2,000 houcl,'?‘ gef g;:‘u;i:rtron. but at least

3. BEARING LUBRICATION
Standard 5400 pumps are furnished with grease lubricated bearings.

Under normal operating conditions, the bearings must be lubricated every 2,000 hours of running time, but at least
once a year regardiess of total operating hours.

CAUTION: ANY APPLICATION WITH ABNORMAL HEAT, MOISTURE, DUST, ETC., MAY REQUIRE A CHANGE
IN THIS SCHEDULE AND YOU SHOULD REFER TO A LUBRICATION ENGINEER OR THE FACTORY
FOR SPECIFIC INSTRUCTIONS.
CAUTION: THE GREASES RECOMMENDED IN THIS MANUAL WILL PROVIDE SATISFACTORY LUBRI-
CATION OVER A WIDE TEMPERATURE RANGE. THERE IS, HOWEVER, A PRACTICAL LIMIT AND
OPERATION OF THE PUMP SHOULD BE DISCONTINUED AND THE FACTORY CONSULTED
("} IF THE TEMPERATURE, WHEN MEASURED ON THE QUTSIDE OF THE BEARING HOUSING,
EXCEEDS 196°F,

RECOMMENDED GREASE: N.L.G.i. No. 2 lithium base multi-purpose with a mineral oil viscosity of 950-1250 SUS at
100°F, and 80-82 SUS at 210°F  SEE NEXT PAGE FOR RECOMMENDED SUPPLIGRS .

Proceed as follows during lubrication:

WARNING: EXTREME CARE SHOULD BE EXERCISED AND STEPS TAKEN TO INSURE THAT THE DRIVER
CANNOT BE ACCIDENTALLY STARTED. KEEP HANDS, FINGERS, CLOTHING AND ANY TOOLS
AWAY FROM THE COUPLING. FAILURE TO DO SO COULD RESULT IN SERIOUS PERSONAL
INJURY. :

A._Stop the unit, remove the grease drain plug and cannect a grease gun to the lubrication fittings.
B. Start the unit and inject grease until the old grease is relieved through the drain openings.

C. Immediately after lubrication, bearing temperatures may rise above the normal level. Continue running the
- unit until bearing temperatures stabilize at the normal leve| and grease stops seeping at the grease drain
opening.

D. Stop the unit, remove the grease gun, wipe off the relieved grease and replace the plug.
€. Start the unit and resume normal operation.

4. STUFFING BOX

The stuffing boxes on Fairbanks Morse pumps are packed at the factory. All packing is subject to wear and should be
givenregularinspections and, it necessary, periodic adjustments. Generally, packed box pumps should be checked
for excessive leakage every 150 hours of operation and the glands should be readjusted if necessary.

Adjustment is accomplished by lightly tightening the giand nuts, and then loosening them so they can be adjusted
with finger pressure to allow a small flow of liquid to lubricate the packing. If the flow of liquid has increased and
cannot be reduced by a slight tightening of the gland, replace the packing and/or shaft sleeve.

FAIRBANKS MORSE PUMPS =
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Grease Recommendations:

Lithium Base Multi-Purpose (N,L.G. 1.
No. 2) grease is recommended for relubri-
cation of pump bearings. Be sure the miner-
al oil viscosity range is 950 - 1250 SUS at
100° F and 80-82 SUS at 210°F for any
grease used for relubrication.

N .
C(T The following tabulation shows several
suppliers and their trade names for this
grease:

SUPPLIER PRODUCT NANME

Atlantic Richfield Arco-MP No. 2
Gulf Oil Corp. Gulfcrown No. 2
Sinclair Litholine M-P No. 2

Texaco #958 Marfak MNulti-
Purpose No., 2
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MAINTENANCE {continued) 15

4. STUFFING BOX (continued)

CAUTION: DO NOT TIGHTEN THE GLAND TO STOP ALL LEAKAGE, LEAKAGE IS NECESSARY TO INSURE
THE COOLING, FLUSHING AND LUBRICATION OF THE PACKING AND TO PREVENT SHAFT
SLEEVE DAMAGE.,

The stuffing box may be fitted with a water seal ring. The sealing chamber should be connected to a source of clear
water. If water is not available, grease lubrication is acceptable.
5. PACKING REPLACEMENT
Use genuine Fairbanks Morse replacement packing. The replacement procedure should be as follows:
A. Stop the pump.
B. Unbolt and remove the gland.

C. Use a packing hook to remove the warn packing and water seal rings. Note the location of the water seal ring
relative to the number of packing rings on each side of the water seal ring.

D. Clean the packing box and shaft sleave.

E. Inspect the shaft sleeve for wear or rough finish and replace the sleeve with a genuine Fairbanks Morse slesve if
necessary. ’

F. Install the new packing and the water seal ring.

CAUTION: STAGGER THE PACKING END JOINTS 180° AND FIRMLY SEAT EACH RING OF PACKING AS YOU
INSTALL IT.

The following table gives the pertiment stuffing box, water seal ring, and packing dimensions.

N FRAME SIZE
\Izo T30 T40 T80
Stuffing Box
0.D. Sleeve 14 . 2} e 3 3%
1.D. Box 2% )Z/ 4 4%
Box Depth 2k ? S 3t 3%
Packing Size 3} A Y T~ Y %
Rings Packing Per Box o 5 - W 5
Water Seal Ring Width b | ¥ 1 1

G. Reinstall the gland and 'tighten the gland nuts.

H. Loosen the gland nuts so they can be adjusted with finger pressure to obtain the correct leakage for lubrication
- after start up.

6. IMPELLER RUNNING CLEARANCE

As the impeller and front head wear, the clearance increases causing internal leakage. This decreases the perfor-
mance of the pump. The clearance can be adjusted to compensate for wear. If the desired clearance cannot be
obtained, it may be necessary to rebuild the pump.

The clearance may be checked by removing the suction hand-hole cover and placing a feeler (thickness) gauge
between the impeller and the fronthead (refer to the impeller adjustment drawing on page 16).

FAIRBANKS wiOIILE PUIAIRE
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MAINTENANCE (continued)

"\} 6. IMPELLER RUNNING CLEARANCE (continued)

A. Back off the jackscrews, and tighten the capscrews at the bearing housing until the impeller just contacts the
fronthead. ;

B. Measure the gap between the bearing housing and the frame.

C. Loosen the capscrews and tighten each jackscrew in a criss-cross method, % of a turn at a time, until the gap
between the bearing housing and frame is increased by the amount of required impeller clearance shown

below;
PUMP SIZE CLEARANCE
—B> 5-52end 10" .020" t0 .030",

%,

T

g

—

D. Tighten the capscrews and recheck the cleali'anm.__F---F'

CAUTION: THE CLEARANCE SHOULD BE RECHECKED AFTER TIGHTENING THE CAPSCREWS. IF THE
GAP IS NOT AS SPECIFIED, REPEAT THIS ENTIRE PROCEDURE UNTIL THE PROPER CLEAR-
ANCE IS ACHIEVED.

24LYA1934-107

IMPELLER ADJUSTMENT

E. Tighten the locknuts to insure that the jack bolts will not get loose.

7. PUMP DISASSEMBLY
CAUTION: READ THIS ENTIRE DISASSEMBLY PROCEDURE AND REFER TO THE SECTIONAL DRAWINGS IN
THIS MANUAL BEFORE PROCEEDING.
Major maintenance beyond lubrication and adjustment or replacement of the packing will require disassembly of the
pump. The tollowing are step by step instructions:
A. Lock out the power to the driver and close the suction and discharge valves. Drain the pump, disconnect and

remove the coupling or flexible shafting and the water deflector (1268). Disconnect and remove gauges and all
other auxiliary piping. (Stufting box lubrication, il or grease lines, etc.)

B. Remove the capscrews halding the frame adapter (34) to the volute (30).
C. Install an eyebolt of adequate strength in the tapped (coupling) end of the shatt (4) and remove the frame and
rotating assembly from the volute.
CAUTION: THE USE OF A CRANE OR HMOIST OF ADEQUATE CAPACITY IS RECOMMENDED.
D. Support the frame (90) and rotating assembly in a horizontal position and remove the impeller capscrew (9)

and washer (9A}). Because the impeller capscrew is installed with Loctite, it may be necessary to heat the
capscrew to approximately 450°F to break the bond.

WARNING: TO PREVENT POSSIBLE SERIOUS PERSONAL INJURY, HEAT RESISTANT GLOVES MUST BS
WORN WHEN HANDLING HEATED PARTS.

FAIRBANKS MORSE PUMPS -
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7. PUMP DISASSEMBLY (continued)

E. Remove the impeller (1) and impeller key (102) from the shaft (4). The impeller (1) and shaft (4) have a straight
mmoﬁ—and%wmpwﬁﬂmm

bore with close tolerance fits

and it will be necessary to use a wheel puller or similar device, In addition, because the impeller (1) is installed
with Loctite or a taper fit, it wiil be necessary to heat the impeller hub to approximately 450° F to break the bond.
Attach the puller or other equipment at the impeller vane area only — do not use the impeller shroud.

WARNING: TO PREVENT POSSIBLE SERIOUS PERSONAL INJURY, HEAT RESISTANT GLOVES MUST BE
WORN WHEN HANDLING HEATED PARTS.

CAUTION: CARE SHOULD BE TAKEN NOT TO DAMAGE THE IMPELLER WHEN USING A PULLER OR
SIMILAR DEVICE. ATTACH THE PULLER OR OTHER EQUIPMENT AT THE IMPELLER VANE AREA
ONLY, DO NOT USE THE IMPELLER SHROUD.

F If your pump has wearing rings, they are secured to the impeller (1) and/or fronthead {33) with Loctite. The
rings may be removed by heating them to approximately 450° F. to break the bond and then tapping them with a
brass or copper mallet. If heating fails to affect removal, the rings may be ground off.

WARNING: TO PREVENT POSSIBLE SERIOUS PERSONAL INJURY, HEAT RESISTANT GLOVES MUST BE
WORN WHEN HANDLING HEATED PARTS.

WARNING: TO PREVENT POSSIBLE SERIOUS PERSONAL INJURY, EXTREME CARE SHOULD BE EXERCISED
TO SELECT THE PAOPER GRINDING EQUIPMENT, AND APPROVED SAFETY GLASSES MUSTBE
WORN WHEN GRINDING.

G. Loosen the packing box giand (1% or 31).

H. Remove the capscrews that secure the frame adapter (34} to the frame(80) and remove the frame adapter and
water deflector (126A).

I. Remove the capscrews and jackscrews from the thrust bearing housing (138).

J. Remove the shaft assembly from the frame using the eyeboltinstalled in the tapped (coupling) end of the shaft
in Stap 3 of these instructions.

CAUTION: THE USE OF A CRANE OR HOIST OF ADEQUATE CAPACITY IS RECOMMENDED.

K. Remove the shaft sleeve (14). Because the shaft sleeve is secured with Loctite, it will be necessary to heat the
shaft sleeve to approximately 450° F {o break the bond.

WARNING: TO PREVENT POSSIBLE SERIOUS PERSONAL INJURY, HEAT RESISTANT GLOVES MUST BE
WORN WHEN HANDLING HEATED PARTS.

T40 and TSO frame purn ps use a thrust bearing housing cover (158} to
hold the bearing in the thrust bearing housing (139). Remove the thrust bearing housing cover and slide the

- thrust bearing housing away from the bearings.

M. Remove the bearing locknut (161), lockwasher (162). Use a bearing puller or similar device to remove the
inboard (163) and outboard (168} bearings. T60 frame pumps use grease retainers (206A and 2068) between
the inner and outer bearings and the bearing shaft shouider. Remove the grease retainers.

WARNING: TO PREVENT POSSIBLE SERIOUS INJURY, PRESSURE SHOULD BE APPLIED TO THE INNER
BEARING RACE ONLY.

CAUTION: BECAUSE OF POSSIBLE DAMAGE OR CONTAMINATION DURING REMOVAL, BEARINGS
SHOULD NOT BE REUSED AND NEW BEARINGS SHOULD ALWAYS BE INSTALLED.

N. Remove the split (19) or solid (31) glands, packing (212) and water seal ring {10) esmechaaicalaaalldss) from
the frame adapter stuffing box.

Q. : : ;
rpspeamag-Rousingddd), T40 and TS0 frame pumps use an inner grease seal (140A) in the frame and an
outer grease seal {159A) in the thrust bearing housing cover {153). Remove these grease seals.

CAUTION: BECAUSE OF POSSIBLE DAMAGE DURING DISASSEMBLY, GREASE SEALS SHOULD NOT BE
REUSED AND NEW GREASE SEALS SHOULD ALWAYS BE INSTALLED.

P. The pump disassembly is now complete. All parts should be thoroughiy cleaned and inspected for wear or
damage and replaced if required.

FAIRBANKS MORSE .'.




18 MAINTENANCE (continued)

‘) 8. PUMP ASSEMBLY

CAUTION: READ THIS ENTIRE DISASSEMBLY PROCEDURE AND REFER TO THE SECTIONAL DRAWINGS IN
THIS MANUAL BEFORE PROCEEDING.

The following are step by ste

instructions for disassembly.

A. Thoroughly clean all parts to remove ail ail, grease and any foreign material and inspect for wear or damage
and replace if required. Remave all parts to aclean and dust free location for assembly. Gaskets, grease seals,
grease retainers and bearings should not be reused, and should be replaced with new parts.

p instructions for assembly of the pump and are essentially the reverse order of the

.T60

frame pumps use a grease retainer (206A) between the innen: bearing and the shaft bearing shoulder. Install the

grease retainer and inboard bearings.

WARNING: TO PREVENT POSSIBLE SERIOUS PERSONAL INJURY AND DAMAGE TO THE BEARINGS,

PRESSURE SHOULD BE APPLIED TO THE INNER BEARING RACE ONLY,

J M T 38-eamagumps use a snap ring to hold the outer bearing (168} in the thrust bearing
and a grease seal {159A) in the gl ing cover,

Install the grease seal in the thrust bearing hewsim=Tde the snapg rimg oy halt and install the thrust

bearing on the shaft Insta T oeanng lockwasher '(162) and locknut (161). Slide the thrust
aring and install the snap ring in the housing.

T40 frame pumps use a thrust bearing housing cover (159} to hold the outer bearing (168) in the thrust bearing
housing (139) and a grease seal {(158A) in the thrust bearing housing cover. Insiali the grease seal in the thrust

bearing housing cover, slide the thrust bearing housing onto the shaft, and install the bearing and thrust
bearing housing cover.

= T60 frame pumps are similar to T40 frame with the addition of a grease retainer (2068) between the outer
bearing (168) and the shaft bearing shoulder. Install the grease seal in the thrust bearing housing cover, slide

the thrust bearing housing onto the shaft, and install the grease retainer, bearing and thrust bearing housing
Fain cover.

= WARNING: TO PREVENT POSSIBLE SERIOUS PERSONAL INJURY AND DAMAGE TO THE BEARINGS,
PRESSURE SHOULD BE APPLIED TO THE INNER BEARING RACE ONLY,
D. Install the inner bearing grease seal (140A) and shaft/bearing assembly in the frame (90).
E. Install the capscrews and jackscrews that hold the outer bearing assembly to the frame.

- CAUTION: DO NOT TIGHTEN THE CAPSCREWS OR JACKSCREWS. THEY WILL BE USED TO MAKE THE
FINAL IMPELLER CLEARANCE ADJUSTMENT AFTER THE PUMP IS COMPLETELY ASSEMBLED.

F. Apply a bead of Loctite No. 609 arcund the impeller end of the shaft/shaft sleeve fit. Slide the shaft sleeve (14)
part way onto the shaft and rotate it at least one full revolution to evenly spread the Loctite, then slide the shaft
sleeve over the shaft until it butts firmly against the shaft shoulder.

CAUTION: ALLOW THE LOCTITE TO CURE FOR TWO (2) HOURS BEFORE OPERATING THE PUMP
G. Install the water deflectors (126A and 126B) on the shaft.

FAIRBANKS MORSE PUMPS




MAINTENANCE (continued)

18

8. PUMP ASSEMBLY (continued)

H. Install the packing {212) and water seal ring {10), or the mechanical seal (456), in the frame adapter (34)
stuffing box.

CAUTION: REFER TO THE MAINTENANCE SECTION OF THIS MANUAL FOR SPECIFIC INSTALLATION
INSTRUCTIONS FOR THE PACKING OR MECHANICAL SEAL

J. Apply a light coat of grease to the shaft sleeve (14) and slide the adapter (34) over the shaft, being careful not
to damage the packing or mechanical seal. '

K. Secure the adapter to the frame with the capscrews. Install the packing gland (19) and gland nuts.
CAUTION: DO NOT TIGHTEN THE GLAND NUTS. REFER TO THE MAINTENANCE SECTION OF THIS MAN-

UAL FOR SPECIFIC PACKING ADJUSTMENT INSTRUCTIONS AFTER THE PUMP ASSEMBLY IS
COMPLETED.

L. if your pump uses itmpeller and fronthead wearing rings {16 and 17) they are a light press fit installed with
Loctite No. 609. Apply a bead of Loctite around the impeller and fronthead between the wearing ring mating
surface and install the wearing rings. 3 e

CAUTION: BE CAREFUL TO PRESS THE WEARINGS COMPLETELY IN PLACE. THEY SHOULD BE FiRMLY
BUTTED AGAINST THE CORRESPONDING IMPELLER OR FRONTHEAD SHOULDER.

B5400 WEARING RING CONSTRUCTION

& ! 4
24LYA1934-53
= \\.% 1 Q\

M. All BS400 pumps (does not apply to 5” and 6" C54X6);

Prior to installing the impeller (1), impeller key (102} and impeller capscrew (9): thoroughly clean the impeller
bore, the end of the shaft, and the shaft and capscrew threads to make sure that they are free from oil, dirt, and
. any foreign matter.

Inspect and measure the impeller bore, the shatt fit diameter, the key and the keyway for wear. Measure in
several locations along the length of the fit. If wear is noticed and the clearance between the shaft and the
impeller exceeds 0.003" anywhere along the length of the impeller bore, contact the factory forinstructions for
rework of the components.

Apply a sufficient amount of Loctite No. 609 to the shaft and to the impeller bore to cover the entire impeller fit
area. Install the impeller key (102) in the shaft (4). Slide the impeller (1) in place, making sure it butts firmly
against the shaft sleeve. Apply 3 or 4 drops of Loctite No. 609 to the capscrew threads, and with the impeller
washer (9A) in place, install the capscrew and torque to the values shown in the foliowing table.

~ and 6” C54X6 pumps only:

Prior to ing the impeller (1), impeller key (102), and impeiler capscrew (9): thoroughly cles e impeller
bore, the end of tRerskaft, and the shaft and capscrew threads to make sure that theywars free from oil, dirt, and
any foreign matter.

Blue the impeller bore with high spot biulmg<ampound,_seetthe impeller on the shaft and after removing the
impeller, check the impeller to shaft taper fit. [he-eoTRect area should be at least 75% of the surface. I the fitis
not correct, contact the factory for tawerk instructions.

Apply aslight coat of gillet@ impeller bore to cover the entire impeller fit area~lastall the impeller key (102} in
the shaft (4 e The impeller (1) in place, making sure it butts firmly against the sMaksleeve, Apply 3or4
drape-of Loctite No. 609 to the capscrew threads, and with the impeller washer (A} in plce~igstall the

capscrew and torgue to the values shown in the following table.
FAIRBANKS MORSE . -




20 MAINTENANCE (continued)

() 5 PUMP ASSEMBLY (continued)

Pump Pump Impeller Fastener Torque
Size — Figure Frame {Capscrew Size) Foot-Pounds

2" 3" or 4" B54X1 T20 %13 80
2. 3" or 4" B54X2 T20 %-13 80
34" 5" or6” B54X3 T30 %=1 120
4", 5" 6" or 8" BS4X4 T40 ¥%-1 200
G S E— + ot 295
=t Gimame 10" B54X5 onill854XE6 T&0 T %9 240

e F56 e e —

0. install the rotating assembly in the volute (30) using a new gasket and secure with the appropriate capscrews,
P Instail the fronthead (33) in the volute using a new gasket and secure with the appropriate capscrews.

Q. Reter to the maintenance section of this manual for specific Instructions on impeller running clearance
adjustment and adjust that clearance to the proper value.

R. Install the gaskets, handhole covers and mechanical seal piping if the pump uses a mechanical seal.

The pump assembly is now complete except for packing adjustment, which should be accomplished after the pump
is installed, primed and started up. Refer to the maintenance section of this manual for specific packing or
mechanical seal adjustment instructions.

FAIRBANKS MORSE PUMPS




REPAIR PARTS 21

ORDERING PARTS

There are a variety of options available far this pump. When ordering parts, give pump serial number, size, and figure
number and a complete description and item number of each part. Refer to the drawing ang parts list in the back of
this manual. You may order parts from your local Fairbanks Morse Distributor ar directly from the factory. Consult
your local telephane yellow pages for the office nearest you.

RETURNING PARTS

Unnecessary delays and wasted effort will be avoided if you use the proper praocedure to returm parts or equipment.
All materials or pars returned to the factary must have prior approval and a “Retumed Goods Tag:”

Contact your nearest Fairbanks Morse distributor, listing the material to be retumed and the reasons for the retum.
He will contact the faciory to abtain the required approval and "Returned Goods Tag.” All material to be returmed
should be carefully packed to avoid damage in route from raugh handling or exposure to weather. The “Retumed
Goods Tag” will give shipping instructions, All material to be returned freight prepaid.

Fairbanks Maorse makes improvements on its products from time to time and reserves the right to furmish improved
parts for repairs. A part thatis received and is notidentical in appearance, or has a different symbal from the original
part. may be interchangeable, Examine the part carefuily before contacting your Fairbanks Morse representative.
The paris should never be returned to the factory without first obtaining proper authorization from your Fairbanks
Marse representative.

RECOMMENDED SPARE PARTS

FOR NORMAL DUTY i IFOR SEVERE DUTY ADD THE FOLLOWING:
REF. NQ.: DESCRIPTION | REE NQ DESCRIPTION
14 | Sleeve, Shait 1 Impeller
18 Wear Ring, Fronthead (if On Qriginal Construction) 4 Shaft
17 Wear Ring, Impeiler (if On Originai Construction)

126A Deflector, Inner

1268 Deflector, Quter

140A Seal, Grease '; .

158A | Seal. Grease ' -

163 Bearing, Inner

168 Bearing, Outer

212 Packing

Gaskets, Complete Set

CEIRBAMI MOERE! i
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INSTALLATION and MAINTENANCE INSTRUCTIONS

For Parrish Universal Joinv/Intermediate Industrial Shating

. ﬂ DIMSTALLATION INSPECTION b) STEADY BEARING SUPPORTS must have enough rigidity to
» i though drive shafts have the unique capability of accepting botn avoid vibratians. Itis recommended that the following sugges-
il i oifset movements, the foilowing precuations must be taken: lions be observed: .
1. WOIRKING ANGLES (B and By) of both the driver and driven equip- 1. Keep SPANS 2s short as possible.

- ithi i 2. Make end CONNECTIONS rigid.

munt MUST BE EQUAL to one another within plus or minus 1 degree. 3. Use rigid beams and install so thal the principle section
modulus QPPQSES the harizontal forces.

4. Beam selection should be sized so that the horizontal and
vertical NATURAL FREQUENCY of the beam is 4 times the

maximum system RPM.

TRANSPORTATION and STORAGE

® Drive shafts which have been'stored for a long period of time, should
be re-greased in working position prior to start up. See LUBRICATION
section.

» Generally, drive shafts should be transported in a HQRIZQNTAL
position. Fig. 3

An offset of % 10 %16 of an inch per foot or a working angle of 1
degree is preferred to provide needle bearing rolling action. Use HORIZONTAL VERTICAL
Table 1 10 approximate offset and/or working angle. NOTE: Working -
angle MUST BE HELD to within 8° on standard shaiting, 5° on short i
coupled shafling, Where working angle exceeds these recommenda- i -
tions, contact Parrish Engineering. .

1! 20 3! 4 59 so 70 80 .
OFFSET IN INCHES RN Loy
1| .209] .419] .625] .839] 1.049] 1.261] 1.473] 1.686 = A
2 | 418 .38} 1.250] 1.678] 2.098| 2.522| 2.946] 3.372
o .3 |__.627] 1.257( 1.875] 2.517| 3.147] 3.783] 4.415] 5.058 Fig. 3
,_.‘(J}Ea .836| 1.676| 2.500} 3.356] 4.195] 5.044] 5.892] 6.744
= 5 | _1.045] 2.095] 3.125] 4.195] 5.245 5.305] 7.365[ 8.430 Sip Jolnt —
26 [ 1.254] 2.514] 3.750] 5.034[ 6.204] 7.566] 8.838[10.116 ;dgg{oxflﬁiﬂoﬁﬁ'gﬁ'::‘smgﬂg%’r'osvided
=7 | 1.463( 2.933| 4.375] 5.873| 7.343{ 8.827[10.311]11.802) in order to efiminate the possibility of
B | 1.672] 3.352) 5.000 6.712] 8.392/10.088]11.784]13.488 gri;e shaft frur:'l cn(lgll-?g 38?&'1?‘ tFI]e ) Fig. 4
9 | 1.881]3.771] 5.625( 7.551] 9.441111.34913.257[15.174 pline connection ). 9. .
10 | 2.090] 4.190] 6.250] 8.390}10.490[12.610]14.730]16. 860! ﬁ:,t’,},',‘;",;l":n%‘?‘sﬁiﬁ?2"?3.!'3?;3?:'&2‘?3.':15’“"“’"“"d Py ineorrecty

Table | Length in feet « SHOCKS, BUMPS, and MISHANDLING must be avoided to assure
proper performance. Abuse could resull in bending the drive shaft
causing WHIPPING and UNBALANCE problems. Damage of this nature
will VOID the warranty.

Angle s Damage 1o cartons or crates during shipping becomes the responsibil-
. Parratlel ity ot the freight carrier and consignee and must be noted or reported at
Fig. 2 Ot time of receipt of shipment.

. 2. Check fiange bores and shaft diameters for PROPER FIT. COMPANION FLANGE INSTALLATION
e STOCK BORED flanges are bored with a plus .001 minus .000 toler-
ance and should be a slip fit over the mating shait. Align keyways in both

h d I n.
3. SUPPORTING STRUCTURES: the flange and shalt and gently tep fange an. :

a) FOUNDATIONS for ailinstaltations must be adequate since most e INTERFERENCE or SHRINK FITS require heating the flange uniformly
power units will vibrate to some extent. Proper steel beams or {preferably submerged in oil not exceeding 350°F) to expand the bore.
concrete foundation, with hold down bolts, are necessary to Aligr: the keyways in both the shaft and flange, slide flange onto shaft and
maintain alignment and to eliminate damaging vibrations. IN- dllow to coot. CAUTION: DO NOT attempt to hammer an undersize flange
ADEQUATE foundations will VOID the Parrish warranty. on without heat,

) MANUFACTURED BY: -

9 Parrigh Power Preducts G

6151 American Rd., Toledo, Ohio 43612 ® Phone 419/729-1601  Telex No. 28-6045

WE STRONGLY RECOMMEND THE UZE OF SHAFT GUARDS WITH ALL DRIVE SHAFTS




« TAPER BORED flanges require great care to insure proper interferénce
fit between shalt and bore. GRAPH 1 shows the amount the flange has to
be advanced to maintain a given interference (use dial indicator to

[puu}sure advancement).

GRAPH 1
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Fig. 5

NOTE: To facilitate installation and future removal, itis recommended that
a light grease be used on shaft and threads. Install tapered flange onto
shaft. Tighten retaining nut until firmly seated against flange and llange is
firmly seated against shaft. Attach dial indicator {Fig. 5) to shaft and
begin tightening nut until proper advancement is obtained.

REFERENCE: All Parrish “'B’* Flanges are SAE TAPERS {1%" / f) and
reduire an interference fit of .001 to .002 for light or medium duty
shatting and .002 to .004 for heavy duty shafting.

® In VERTICAL applications, most of the shafting weight is supported
from the upper companion flange. We RECOMMEND that when a drive
shaft or multiple section drive shaft installation weighs over 150 Ibs., it
should be supported i one of the foliowing ways:

1. Ordering flanges with an EXTRA SET SCREW 90° from the keyway
(DO NOT use with drive shafts weighing over 300 Ibs.).

2. Qrdering special bored flanges with the bore machined UNDER-
SIZED for a SHRINK FIT (refer to above for proper installation of
shrink fits).

3 Qrdering flanges with a COUNTER BORE for a split ring adapter,

irjcenng flanges with a TAPER BORE {consult with motor manufac-

" er).

® After installing companion flange, check runout of companion flange
pilot (.003 T.I.R. maximum permissibie}.

® There are four types of flanges as showin in Fig. 6

Frictional Face Drive Design
Type “A** Slandard

Type 8" Special Large
a2

|
- TR s
--._.. -------- 1 —— .‘\ ‘
) ) o
-~ [TTEees =’ ¢
r- Stud
M 10
Dsive Key Design
Type “C” Slanqa Type 0" Special Larga
i 10 S amm | 0
Bt e
D - .
r- T %_Flange
Fig. 6 2 Yoks

Types A, C and some B utilize bolt, nut, and lockwasher which are
installed after positioning drive shaft.

Type D and some B utilize a special stud, nut, and lockwasher which
must be installed befare positioning drive shait. Insert SQUARE end of
STUD through hole in flange yoke. Slide lockwasher over STUO and
thread NUT onto STUD until the square portion of stud is showing.

Install drive shaft (see drive shaft instaliation section).

Screw STUD into COMPANION.FLANGE until firmly seated. Tighten
nut to specified torque indicated in Table 2,

INSTALLATION OF DRIVE SHAFT
* HORIZONTAL APPLICATION (single section).

Lawer drive shaft into position and extend ends so that the pilat is
seated firmly into mating companion flange and boit holes are fined up.
Insert bolts or studs, nut, and lockwashers and tighten to specified
torque indicated in Tabile 2.

n

P e

:_‘C-..‘- ---------------- N ryemmead . ‘1:.:-!:

:. :":: " ::‘_:: :' M
’ - )

o fz_"_.'ﬁ-- ___________ eI Rt

ey f f

L/

Fig. 7

* HORIZONTAL APPLICATION (multiple sections).

Where a single section drive shaft can not be used becsuse of length or
other restrictions, multiple drive shafts of two or more sections may be
used,

In this type of installation, it is important that the EARS on the YOKI'S
are in LINE after assembly as shown in Fig. 8 {also referred to as
PHASING).

WE STRONGLY RECOMMEND I'HE USE OF SHAFT GUARDS WiTH ALL DRIVE SHAZTS

C

™

¢



C

~
\

b

O

<)

Basic Horizontal Arrangements
Ears on Yokas

o
famay
Rlgid **C** {centiar) section with
Double Support Boarings

ol

Rigid 8" (singia} Sectlon with
Singls Suppert Bearings

ip——==¢]
L

%——-&\\ﬁ\

W-Arrangament with

Rigid Center Saction

- =

-Amrangement with
Rigid Center Section

Fig. 8

Lower drive shafts into position and extend ends so that the pilots are
Seated firmly jnto mating companion flanges and boit holes are lined up.
Insert boits or studs, nut, and lockwashers and tighten to specified
torque indicated in Table 2.

o VERTICAL APPLICATION (single section).
t slip joint is secured lo drive shaft — see TRANSPORTA-

ON SECTION). Position drive shaft and
extend ends so that pilots are seated

C;aise drive shaft into a vertical position (CAUTION: Make sure

‘Companian Flange

firmly into mating compan- [
lon flange and bolt holes = z
are lined up. Insert bolts —W "
or studs, nuts, and lock- =
washers and tighten to e
specified torque indicated =B
in Table 2. 3=
w 5 s
£3 ;-
’-E v
52 =
Ss
Slip Joint
Eompanlon Flange )
Fig. 9
Driven
-

e VERTICAL APPLICATION (muitiple sections).
In multiple section installations, start with the uppermost ‘B’ section
of shafting:

1. Laying the *'B" section out on the floar, siide steady bearing aver

neck of the *B"' stub followed by the TAPERED "'B** FLANGE, NUT,

AND COTTER PIN. NOTE: NUT must be tightened so that these is

approximately .001 to .004 diametral interference between bore

and shaft — refer to TAPER BORE FLANGE section on page 2.

2. Attach universal end of shafting to upper companion flange so that
pilot is seated firmly and hoiles are lined up. Insert bolts or studs,
nuts, and lockwashers and tighten to specified torque indicatad in
Table 2.

3. Attach STEADY BEARING to support beams and secute steady
bearing to *'B*" stub. NOTE: Steady bearing must be seti-aligning
type. Steady bearings supplied by Parrish are designed for 1%
degrees misalignment. Shim if necessary.

4. Repeat Steps 1 thru 3 for each “'B" Section.

S. The hottom or A" Section is installed with the SUP JOINT
mounted to COMPANION FLANGE on the driven unit. Position
drive shaft so that the pilots ara seated firmly and bolt holes are
lined up. Insert bolts ar studs, nuts, and lockwashers and tighten
to specified torque indicated in Table 2.

NOTE: Make sure that the
EARS an the YOKES are in line
after assembly, see Fig. 10.
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Fig. 10

GENERAL MAINTENANCE

¢ Maintenance and lubrication should be carried out at regular i iz

and it is advisable to coordinate this with the maintenance wi.=' [ [ 2

other machine parts.

e Lubrication cycles should be 500 hours of normal service and 200
hours of continuous service.

» Noise testing — any deviation from normal levels of noise shou!d be -
located and corrected immediateiy.

» Check ol boits for tightness should be carried out at reqular intz~ iz,

WE STRONGLY AECOMMEND THE USE OF SHAFT GUARDS WITH ALL ORIVE SHAFTS.



LUBRICATION BOLT SPECIFICATIONS
« Cross and bearing and sliding spfines contain only enough grease to Wrandh
provide protection during storage. Itis necessary to completely lubricate Bolt Sie Series Used In Torgee Grade
ihem prior to start-up to avoid premature failure. %-24 27. 3. 61, 71 e 5
inis of lubrication: The + 20 37, 41, 91 aTe 5
“%.  Cross and bearing (Point A’ - Fig. 11} and steady bearing —— ¥ - 20 28 55 758 5
lubricate with a good guality fithium soap base or equivalent E.P. w18 ™ -
grease for speeds aver 500 RPM or SAE 140 to 250 oil for speeds - Ay 8
under 500 RPM. NOTE: Lubricant MUST APPEAR at all four Y- 16 95 375 8
bearing seals to assure removal of dirt and contaminents. It may METRIC BOLT SPECIFICATIONS
be necessary to move drive shaft from side to side while applying Wrench
gun pressure lo allow greater clearance on the thrust end of Metric Size Inch Series Used In Terque Grade
bearing that is not purging. 12mm 1 1.75| 472z 145! 92, 93 BI# 8
1A. Cross and bearing lubrication for Series 200, 201, 211, 221, tmm x 2 551 x12.7| 87.94,96 17 8
231, 241, 251, 261, and 271. To lubricate, rotate drive shaft so .
that the oil plug is at & 45° position, Fig. 12. Remove oil plug and 16mm x 2 £30x12.7) ©7.98, 101, 200 sUSiehmn
fill with SAE 140 GEAR OIL. 18mmzx 2.5 J09x 10.2 | 59, 1018, 115, 201 283+ B
+7 20mm=x 25 | 787 x10.2{ 1155, 125, 211 401'# 8
1255, 13§, 1355, 5
2mmx 2.5 | .B66x10.2 125,221, 231 S45'% §
24mmx 3 8452 8.5 | 1455, 155, 241 693'# 8
¥mmx 3 1.063x 8.5 | 1555, 165, 251 1M+ 3
Wmmx35) 1.181x7.2 261, 21 1376'» 8
IGmmx 4 1.417x 6.2 | 308, 408 24054 8
48mm x 3 1.890x8.5 | 18 6300'¢ 8
S56mm x 4 2.205x6.2 | 428 9800'# 8
2. Sliding splinesin slip joint - lubricate with only good grade of long el I L B S 13250 8
fiber grease (8" Fig. 11). 2mmx 4 2.835x6.4 | 348, 368 21275# 8
e Greases having acceptable properties: Cross and bearing: Shell Al- Table 2
vania EP2, Molyvis ST-200 grease, or Texaco PASR #8629 oil or equal. NOTE: Bolts must be tightened in a crisscross patiern and tightened to
Sliding splines: Texaco Marfac 0" EP or equal. specified torque to insure proper mating face contact.
O
m——
TROUBLE SHOOTING GUIDE
JPROBLEM CAUSE SOLUTION
1. Operating in or near the cntical or hail-critical speed. Heduce speed of rawork using |
Refer to critical speed graphs. special tubing.
2. Operating in or near the driver or driven equipmaent Consuilt with equipment manutacturar,
natural frequency.
3. inadequate loundations, floors, or steady bearing beams, RAsinforce structure.
Refer to supporting structura section.
4, Driver or driven companents out of baiance. Cansult with squipment manufacturer.
5. Variable trequency controller inducing torsional Consuit with equipment manufacturer.
surges into systam,
6. Pump Cavitating. Consull with equigment manulaciurer. |
7. Ears on yoks are not in line with sach other. Reter to Disassamble and align yokes.
drive shaft instalation section.
’ VIBRATIONS 8. Drive shaft may be out of balance due 10 shatting baing Return for straightening and
bant during shipment or balancing not specified, balancing,
9. Cross and bearing, steady bearing, or spline wora out. Replace delaclive components,
10. U-joints are stiff due 10 damaged beanng. “Repiace beanng.
11. Pilots not seatsd al companion flangs or "B"” Aeseal tiznges.
shaft connections.
12 It operating in conjunction with a reciprocsting engine, A torsional analysis should be
& torsional problem may exist. performed.
13. Steady bearings are not self-aligning and are binding. Replace.
14. Thrust bearings binding up in either the driver or driven EHICC beanngs.
squipment.
15. Exceeding recommanded angular misalignments, Aeducs angls.
16, Input and gulput shatts are not paraliel. Shim i necessary.
17. Runout on driver or driven shatts, Consult with equipment manufacturer.
FLANGES SLIPPING | 1. Exceeding weight limitations lor stock bored flanges. Add aaditional set screw.
JOFF SHAFT 2. Set scraw not tightened. Tighten set scraw.
1. Lack of propsr maintenance. Ses lubnication recommendations.
/] PREMATURE 2. Excesding recommendad angular Raduce either or both.
S FAILURE OF misalignment or Max. APM.
BEARING 3. Excassive vibrations (Ses vibrations sec. abova). See above.
4, Shamng under specifisd. Refer to calalog.

WE STRONGLY AECOMMEND THE USE OF SHAFT GUARDS Wilr ALL DRIVE SHAFTS IMl— 482
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CERTIPICATION DATA

CUSTOMER Fairbanks Morse Pump

CUSTOMER ORDER NO. P-261452

M.E. ORDER NO, 3274732 MODEL NO. 505UTDS3092AN

TYPE TDS FRAME SospP HP 200 RPM 1200

EZ 60 PH 3 VOLTS 480 CL. OP INSUL. B
DUTY Cont. AMB 40°C ENCL DP BRG Ball

SUPPLEMENTAL INFORMATION: Outline Drawing A-55511484-2100
[M.)Jround Lug in Conduit Box

Thermocouples in Both Bearings

Bonee Mo

CERTIFIED BY Bruce Aho DATE March 3, 1986

MARATHON ELECTRIC MFG. COAP. P . BOX 1407 WAUSAU, WI 54401, U.5.A. 715/675.3311 TELEX 26 0175 ME WAS
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Colt Industries

@

MOTOR MANUFACTURER _ MARATHON ELECTRIC
F.M. PURCHASE ORDER# p-261452

CERTIFIED MOTOR PERFORMANCE DATA

DATE

Fairbanks Morse
Pump Oivislon

3601 Fairbanks Avenue
Kansas City, Xansas 65110

913/371-5000

2-27-86

F.M. TAG#

060652

PERFORMANCE DATA BASED ON STANDARD RULES OF [EJIEEEfJASA[JNEMA

NO LOAD FULL LOAD '
HP SPEED RPM SPEED RPM FRAME NER. TYPE ENCLOSURE
200 1200 1185 505p TDS Dp
CURRENT _ — AMPFAES "INSULATION _mTRTS_EL—SERV__I—__'
PHASE/HERTZ VOLTS FULL LOAD LOCKED ROTOR CLASS x RESIST. FACIOIELE
—_ THERM.
3/60 480 222 1225 B 90 1.15
KVA/HP
CODE
F
VSS [3] VHS [] NRR [] SRC ]
SPACE HEATERS [] WATTS: VOLTAGE:
THERMOSTATS TYPE_w/a _ N.o. [] w~.c. [
BEARINGS: D.E. 316 O.E. 318 MOTOR# sosurpsioezany

MOTOR NATURAL FREQUENCY DATA:
WEIGHT: N/A

DISTANCE FROM BASE OF DRIVER TO CENTER OF GRAVITY
OF DRIVER N/A

STATIC DEFLECTION OR REED FREQUENCY AT CENTER OF GRAVITY N/A

(WHERE REQUIRED)

CERTIFIED BY: Earl Babbitts DATE: 2-27-86
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TYPICAL CUTAWAY VIEW
OF A MARATHON DESIGNED, DRIPPROOF, HORIZONTAL
INTEGRAL HORSEPOWER MOTOR & PARTS DESCRIPTION
364 THRU 445 FRAME SIZE
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ITEM DESCRIPTION ITEM DESCRIPTION ITEM DESCRIPTION
1. Frame Vent Screen 11 Bracket O.P.E. 21. Bracket Holding Balt
2. Conduit Box Botiom 12 Batile Pate OPE 22 nner Bear ng Cap P.E.
3. Conduit Box Too-Hodng § raw 13 Rotor Core 23 Inner Baar ng Cap Boit
4. Conduit Box Top 14 | Lifung Eve Bolt 24 Grease Plug
5. Conduit Box Bottom Ho ding Bo t 15 Stator Core 25 “Ball Bearing P.E
6. “Ball Bearing O P.E 16 Frame 26 Shaft Extent on Key
7. Pre-loading Spr ng 17 Stator Winding 27 Shaft
8. Inner Bear'ng Cap O 1 Baifal Plate Holding Screw 3 DranPlug greae
9. Grease Plug 1 Baffa Plate P.E. 9 |~ Bracket r en
10. lnner Bearing Cap B 2 Bracvar P E.

P.E. = Pulley End

O.P E. = Qpposite Pulley End
Bearing Numbers are shown an motor namep ata ~hen reques* ng nformation or paris always g ve comp ete mo  r de
model and serigl numhers.
= Bracket and frame screens arz opt onal



WARNING

These instructions must ba followed to ensure safe and
Proper installation, operation and maintenance of the

motor. They should be brought to the attantion of all
m persons who install, oparate or maintain this equipment,

" GENERAL INFORMATION

Marathon Electric mators are all fully factory tested and
inspected before shipment. Frequently the most likely cause
of troubles may occur in either (1) shipment, {2} improperly
matched power supply, or (3) failure to follow the installation
Precautions. These instructions are intended as a guide 1o
eliminate these causes befare they are overlpoked.

ACCEPTANCE
- Check carefully for any damage that may have occurred in
transit. If any damage or shortage 15 discovered, do not accept
until an appropriate notation on the freight biill is made. Any
¢ damage discovered after receipt of equipment should be
immediately reported to the carrier,

WARNING

Failure to follow instructions and safe electrical pro-
cedures could result in serious injury or fazality. Dis-
connect all power befare servicing, Install and ground
per local and national codes. Consult qualified personnel
with any questions or services required,

INSTALLATION

UNCRATING
After uncrating, check further that no apparent damage has
Clen incurred in handling. See that the motor shaft and
armature turn freely,

EXPOSURE

Check to determine that the maotor has not been exposed to
dirt, grit, or excessive moisture in gither shipment (without
protection} or storage before installation. Motors in storage
should have shafts turned over once each month to redis-
tribute grease in bearings.

Never start a motor which has been wet without having it
thoroughly dried.

The measure of insulation resistance (see operation) is a
good dampness test. Clean the motor of any dirt or grit.

r
SAFETY
Eyebolts or fifting lugs are intended only for lifting the
smotor and faciory motor-mounted standard accessories. These
lifting provisions should never be used when lifting or handling
the motor and other equipment {i.e.} pumps, gear boxes, fans
lor other d iven equipment) as a single unit.

Eyebolt tifting capacity rating is based on g3 lifting
alignment coincident with the eyebolt centerline. Eyeboit
capacity reduces as deviation from this alignment increases.

Motars should be installed, protected and fused in accor-
dance with latest issue of National Electrical Code, NEMA
Standard Publication Ng. MG 2 and local requirements.

Frames and accessories of motors should be grounded in

accordance with National Elec:rical Code (NEC) Article 430,

€ or general information on grounding refer to NEC Article
o,

Rotating parts such as pulleys, couplings, external fans,

unusual shaft extensions should be permanently guarded
against accidental contact with clothing or body extremities.

WARNING

Disconnect power before working on motor driven equip-
ment. Motors with automatic thermal protectors will auto-
matically restart when the protector cools. Do not use
motors with automatic thermal protectors in applications
where automatic restart will be hazardous to personnel or
equipment.

WARNING

Motors with manual thermal protectors may start unex-
Pectedly after protector teips. If manual pratector trips,
disconnect motor from power line. After protector cools
{five minutes or more} it can be reset and power may be
zpplied to motor.

THERMAL PROTECTOR INFORMATION
A space on nameplate will be stamped ar not be stamped to
indicate:
1. Motor is thermally protected
2. Motor is not thermally protected
3. Motor is with overheat protective device

For examples, refer 1o paragraphs below:

1. Motors equipped with built-in thermal protection have
"THERMALLY PROTECTED" stamped on the nameplate.
Thermal protectors open the mator circuit electrically

when the motor overheats or is overloaded.
The protector cannot be reset until the motor cools. If the

protector is automatic, it will resat ttself. If the protector is

manual, press the red button to reset.

2. Motors withoirt thermal Protection have nothing stamped
on nameplate about thermal protection.

3. Motors that are provided with gverheat pratective device
that does not epen the motor circuit directly, nameplate
will be stamped “WITH OVERHEAT PROTECTIVE
DEVICE".

A. Mators with this type of “Overheat Protective Device"
have praotector leads brought out in the motor conduit
box marked “P1" and “P2", These leads are intended
for connection in series with the stop button of a 3-wire
pilot circuit of 3 magnetic controfler connected o a
motor, as in Figure 1,

B. The foad controlied by the above ""Qverheat Protective
Device' cannot exceed the values shown in the chart

below.
AC VOLT-AMP AC VOLT-AMP
VOLTS RATINGS VOLTS RATINGS
120 360 208 360
240 360 480 360
600 360

TO CONTROL VOLTAGE
START HOLD
—_



i Normally Open (N/O} Motor
: Thermastats are used in conjunc-
N
|

tion with controls installed by
Original Equipment Manufacturers.

N/Q MOTOR
THERMOQSTATS

LOCATION

In selecting a location for the umit, first consideration
should be given to ventilation. It shouid be far enough from
walls or other objects to permit a free passage of air.

The motor should never be placed in a room with a
hazardous process, or where flammable gasses or combustible
material may be present unless it is specifically designed for
this type of service.
~l. Dripproof motors are intended for use where atmasphere is

relatively clean, dry and non-corrosive.

a. When atmosphere is warse than above request appraval
4 of motor for use intended.

2. Totally enclosed mators may be instailed where dirt,
moisture and corrosion are present, ar in outdoor locations.
3. Explosion proof motors are built for use in hazardous
locations as indicated by Underwriters’ label on motor.

Consult your local governmental inspection agency for

guidance.

The ambient temperature of the air surrounding the motor
should not exceed 40* C or 104* F unless the motor has been
especially designed for high ambient temperature applications.
The free flow of air around the motor should not be
obstructad.

FLOOR MOUNTING

@otors should be provided with a firm, rigid foundation,
the plane of four mounting stud pads flat within 010"

for 56 to 210 frame;: .015" from 250 through 680 frame. This
may be accomplished by shims under the motor feet. For
special isolation mounting, contact a Marathon Electric sales

representative,
Before connecting motor to the load by belt drive or direct
coupling, verify manually that the rotor turng freely and does
not rub.

FIGURE 1A

V-BELT DRIVE _

1. Align sheaves carefully to asvoid axial thrust on motor
bearing. The drive sheave on the motor should be centered
on the shaft extension.

2. When adjusting belt tension by pulling on the feet make sure
the motor is secured by all mounting bolts before tightening
belts.

A+ Adjust belt tension to belt manufacturers recommendations.

4. Sheaves should be in accordance to NEMA Spec. MG-7 or as
approved by the manufacturer far a specific application,

DIRECT CONNECTED DRIVE

Flexible or salid shaft couplings must be properly aligned
for satisfactory operation. On flexible couplings, the clearance
between the ends of the shafts should be in accardance with
the coupling manufacturer’s recommendations or NEMA
standards for end play and limited travel in ¢oupling.

ANGULAR MISALIGNMENT and RUN-QUT between
direct connected shafts will cause increased bearing loads and
{Thation even when the cannection is made by means of a

ible coupling,

To check for ANGULAR MISALIGNMENT, clamp the dial
indicator to one coupling hub and place the finger or button
of the indicator against the finished face of the other hub as

2

shown in diagram 1. Set the dial at zero.

Rotate one shaft, keeping the indicator button at the
referance mark an the coupling hub, and note the reading on
the indicator dial at each revolution.

ANGULAR MISALIGNMENT OF THE SHAFTS MUST
NOT EXCEED A TOTAL INDICATOR READING OF .002
INCH FOR EACH INCH OF DIAMETER OF THE
COUPLING HUB.

After the shafts have been checked for angular misalign-
ment and are parallel within the limits specified in the
preceding paragraph, check the shaft for RUN-QUT to assure
concentricity of the shafts, Clamp the indicator button on the
machined diameter of the other hub as shown in diagram |II.
Set the dial at zero.

Rotate one shaft, keeping the indicator button at the
reference mark on the hub and note the reading on the
indicator dial at each revolution.

TOTAL RUN-QUT BETWEEN THE HUBS SHOULD NOT
EXCEED .002 INCH.

INDICATOR BASE

INDICATOR BASE INDICATOR

INDICATOR

COUPLING HUBS
DIAGRAM 2

COUPLING HUBS
DIAGRAM 1

Rotating parts such as couplings, external fans, unusual
shaft extensions shouid be permanently guarded against
accidental contact with clothing or body extremities.

ELECTRICAL CONNECTIONS

1. All wiring, fusing, and grounding must comply with
National Electrical Cades and local requirements.

2. To determine proper wiring, rotation and voltage connec-
tions, refer to the information and diagram on the
nameplate, separate connection plate or decal. If the plate
or decal has been removed, make inquires of the manuy-
facturer.

3. Use the proper size of line current protection and motor
contrals as required by the National Electrical Code and
local codes. Recommended use is 125% of full load amps as
shown on the nameplate for motors with 40° C ambient
and a service factor over 1.0. Recommended use is 115% of
full load amps as shown on tha nameplate for all other
motors. Do not use protection with larger capacities than
recommended. All three phase motors must have all three
phases protected.

CHANGING ROTATION

1. The key must be removed from the moter shaft before
starting. Keep hands and clothing away from rotating parts.

2. Before the motor is used as a power source for equipment,
determine the proper rotation of the driven unit.

3. Before applying a load to the motor, determine that the
motor and driven unit are In the same rotation sequence.

4. Checking rotation can be done by jogaging or bumpirn; -
applying power to the motor leads for a short perios
time, enough to just get motor shaft to rotate a slizie:
amount to observe shaft rotating direction.

5. Three phase - interchange any two (2) of the line leads with
the motor lead connections shown on the nameplate,
separate connection plate or decal.



PART WINDING STARTING

On those motors used for part winding starting, the elapsed
time on the first step should be kept as short as possible and
should not exceed 5 seconds. It is recommended that this time

C} limited to 2 seconds.
OPERATION

BEFORE INITIAL STARTING

1. if a motor has become damp in shipment or in storage, it is
advisable to measure insulation resistance of the stator
winding.

Minimum Insulation Valve in Megohms = Bj%\-’opnage +1

2. If insuiation resistance is low, dry out the moisture in one

¥ of the following ways:

a. Bake in oven at temperature not more than 90° C
(194" F} until insulation resistance is practically con-
stant.

b. Enclose motor with canvas or similar covering, leaving a
hole at the top for moisture to escape, and insert heating
units or lamps.

c. Pass a current at low voltage {rotor locked) through the
stator winding. Increase the current gradually until the
winding temperature, measured with a thermometer,
reaches 90° C (194° F}. Do not exceed this temperature.

3. See that voitage and frequency stamped on motor and
control nameplates correspond with that of the power line.

4. Check all connections to the motor and control with the
wiring diagram.

5. Be sure rotor turns freely and does not rub when
disconnected from the load. Any foreign matter in the air
gap should be removed,

6. Leave the motor disconnected from the load for the initial
start; it is desirable to operate the motor without load for
about one hour to test for any localized heating in bearings
and windings. Check for proper rotation.

COLLECTOR RINGS {Wound Rotor Motors Only)

The collector rings are sormetimes slushed at the factory 1o
protect them while in stock and during shipment. The brushes
have been fastened in a raised position. Before putting the
motor into service, the slushixg should be removed with
carbon tetrachloride or some other cleaning fluid that will not
attack insulation: the rings polished with fine sandpaper; and
_the brushes should be set down on the collector surface. Keep
the rings clean and maintain their polished surfaces. Ordi-
narily, the rings will require only occasional wiping with a
piece of canvas or non-linting cloth. Do not let dust or dirt
accumulate between the collector rings.

BRUSHES (Wound Rotor Motors Only)

See that the brushes move freely in the holders and at the
same time make firm, even contact with the collector rings.
The pressure should be between 2 and 3 pounds per square
inch of brush surface.

istics than obtained with correct nameplate values.

1. Voltage: Within 10% above or below the value stamped on
the nameplate.

2. Frequency: Within 5% above or below the vaiue stamped
on the namepiate.

3. Voltage and Frequency together: Within 10% (providing
frequency above is less than 5%} above or below values
stamped on the nameplate.

CLEANLINESS

Keep both the interior and exterior of the mortor free from
dirt, water, oil and grease. Motors operating in dirty places
should be periodically disassembled and thoroughly cleaned.

CONDENSATION DRAIN PLUGS

If motor is totally enclosed fan cooled or non ventilated
and is equipped with automatic drain plugs, they should be
free of oil, grease, paint, grit and dirt so they don’t clog up.

LUBRICATION
This motor has been properly lubricated at the time of
manufacture and is not necessary to lubricate at time of
instatlation. If the motor has been in storage for a period of six
months or greater, retubricate before starting.
To lubricate:
. Stop maoator
. Wipe clean all grease fittings. (Filler and drain.)
. Remove filler and drain plugs. A and B {See figure 2.)
. Free drain hole of any hard grease (use piece of wire if
necessary).
. Add Grease® using a low pressure grease gun.
. Start motor and let run for approximately 30 minutes.
. Stop motor, wipe off any drained grease. and replace filler
and drain plugs.
8. Motor is ready for operation.

BN =

~ O wun

® The amount of grease added is very important. Only
enough grease should be added to replace the grease used
by the bearing. Too much grease can be as harmful as
insufficient grease. Every four years {every year in the case
of severe duty}! motors with open bearings should be
thoroughly cleaned, washed and repacked with grease. The
quantity of grease is important. The greasé\cavity should be
filed 1/3 10 1/2 fun. Too much grease is' as detrimental
as insufficient grease. (See figures 3, 4, 5.}

NOTE

If lubrication instructions are shown on motor,
they will supersede this general instruction.

When installing new brushes, fit them carefully to the FIGURE 2
collector nings. Be sure that the copper pigtail conductars are S END BELL BEARING HuB
securely fastened to, and make good contact with, the — 8 }.W——_-_—E?__\/_“_ A TILLER
brushholders. < “-hdw
.A) C 0
“ALLOWABLE VOLTAGE AND FREQUENCY RANGE — T T

If voltage and frequency are within the following range,
motors will operate, but with somewhat different character-



‘IGURE 3

RECOMMENDED GREASES

!:'_j INSULATION CLASS

1 SHOWN ON GREASE GREASE
i NAMEPLATE DESIGNATION SUPPLIER
Bor F Chevron SRI-2 Standard Qil of
California or
I equivalent
FIGURE 4
» RELUBRICATION PERIOD
Relub. Period @
) Std, Conditions
+ Frame Size @ | (8 hr./day, normai
900, 1200 & to light loading Severe Extrema
Var. Speed 100° F max. amb.}| Conditions Conditions
t140-180 4.5 Years 18 Months 9 Maonths
210-280 4 Years 16 Months 8 Months
320-400 3.5 Years 14 Months 7 Months
440-508 3.0 Years 12 Months 6 Months
S10 2.5 Years 11% Months | & Months
Frame Size @ Severe Extreme
1800 RFM Std. Conditians Conditions | Conditions
140=180 3 Years 1 Year 6 Months
210--280 2.5 Years 10'4 Months | 5% Months
320-400 2.0 Years 9 Months 4% Months
440-508 1.5 Years 8 Months 4 Months \
510 1 Years 6 Manths 3% Maonths
All Motors
over 1800 RPM & Months 3 Months 3 Months

For roller bearings: Divide above times by 3.

STANDARD CONDITIONS: Eight hours per day, normal or
light loading, clean 100* F maximum ambient.

SEVERE CONDITIONS: Tweniy-four hours per day opera-
tian, or shock loadings, vibration, or in dirt or dust at 100" to

150" F ambient.

' EXTREME CONDITIONS: Heavy shock or vibration, dirt or
- dust at 100* to 150* F ambient.

WARNING

Disconnect power before working on maotor
driven equipment. Motors with automatic
thermal protectors will automatically restart
when the protector temperature drops
sufficiently. Do not use motors with automatic
thermal protectors in applications where
automatic restart will be hazardous to personnel
or equipment.

TROUBLES

If trouble is experienced in the operation of the motor,

make sure that:

1.
2.

The bearings are in good condition and operating properly,
There is no mechanical obstruction to prevent rotation in
the motor or in the driven load.

3. The air gap is uniform.
4,
5. Proper connection to drive machine or foad has been made.

All bolts and nuts are tightened securely.

In checking for electrical troubles, be sura that:

1.

2.
3.

The line voltage and frequency correspond to the voltage
and frequency stamped on the nameplate of the motor.
The voltage is actually available at motor terminals.

The fuses and other protective devices are in proper
condition.

. All connections and contacts are properly made in the

circuits between the control apparatus and motor.

Never attempt to measure the temperature rise of a motor
by hand. Temperature rise must be measured by thermo-
meter, resistance, or by imbedded detector or thermo-
coupie.

CAUTION

1. Do not perform any maintenance or service
on this motor before disconnecting the power
source.

2. Discharge all
motor.

3. Always keep hands and clothing away from
moving parts.

4. Electrical repairs shouid be performed by
trained and qualified personnel only.

5. Failure to follow instructions and safe
electrical procedures could result in serious
injury.

6. if safety guards are required, be sure the

capacitors before servicing

FIGURE 5 guards are in use,
AMOUNT OF GREASE REQUIRED WHEN REGREASING
BEARING AMOUNT APPROX. EQUIV. BEARING AMOUNT APPROX. EQUIV,
NUMBER (n.3) TEASPOONS NUMBER {tN.3) TEASPOONS
203 .15 .5 Tsp. 222 .0 10.0 Tsp.
. 205 27 9 Tsp. 307 .53 1.8 Tsp.
206 24 1.1 Tsp. 308 .66 2.2 Tsp.
207 43 1.4 Tsp. 309 .81 2.7 Tsp.
208 .52 1.7 Tsp. 310 .97 3.2 Tsp.
4 209 B1 2.0 Tsp. an 1.14 3.8 Tsp.
_) 210 72 2.4 Tsp. 312 1.33 4.4 Tsp.
212 .95 3.1 Tsp. N3 1.54 5.1 Tsp.
213 1.07 3.6 Tsp. 314 1.76 5.9 Tsp.
216 1.49 4.9 Tsp. 316 2.24 7.4 Tsp.
219 2.8 7.2 Tsp. 318 2.78 9.2 Tsp.




Theot instructions do not cover all details or variations in equipment nor provide for every possible condition to be met in connection with
Jtien, operation or maintenance. Should additiona! information be desired for the purchaser’s purpases, the matter should be referred

1o e nearest Marathon Electric Manufacturing Corp, sales office listed on the back page.

@

. MOTOR TROUBLE SHOOTING CHART
Your motor service and any trouble shooting must be handled by qualified persons who have proper tools and equipment.

TROUBLE

CAUSE

WHAT TO DO

Alator fails 1o start

Blown fuses

Replace fuses with proper typ# and rating.

Overigad trips

Check and reset overload in starter.

Impraper power supply

Chethk 10 se& that power supplied agrees with motor nameglate
and load factor.

Improper fine connections

Check connections with diagram supplied with motor,

Open circuit in winding or control switch

Indicated by humming sound when switch is closed. Check for loose
wiring connections. Also ses that all control contacts are closing.

Mechanical failure

Check to see if motor and drive turn freely. Check bearings and
Jubrication

Short circuited stator

Indicated by blown fuses. Motor must be rewound.

Poor stator coil connection

Remove end bells, locate with test lamp,

Rotur defective

Look for broken bars or end rings.

Motar may be overloaded

Reduce load.

Mator stalls

One phase may be open

Check lines for open phase.

Wrong application

Change type or size. Consult manufacturer.

Overioad motor

Reduce load.

Low motor voltage

See that nameplate voltage 18 maintained. Check cannection,

Open Circuit

Fuses blown, check averload relay, stator and pushbuttons.

Mator runs and then
dies down

Power failure

Check for loose connections ta line, to fuses and to control.

Motor doas not come
up 10 speesd

Not applied properly

Consult supplier for proper type.

Voltage too low at motor terminals becausa
of line drap.

Use higher voltage on transformer terminals or reduce load.
Check connections. Check conductors for proper size.

Starting load toa high

Chech that lpad maoar is supposed to carry at start.

Broken rotar bars or loass rotor

Look for cracks near the rings. A new rator may be required as
repairs are usually temporary.

Open primary circuit

Locate fault with testing device and repair.

Motor takes too long
1o accselerate

Excess lcading

Reduce load,

Poar circuit

Check for high resistance

Dafective squirrel cage rotor

Replace with new rotor.

Applied voltags too low

Get power company 10 increase power tap.

Wrong rotation

Wrong sequence of phases

Raverse connaections at motor or at switchboard.

Motor overheats
while running under
load

Overloaded

Raduce load.

Frame ar bracket vents may be clogged with
dirt and prevent proper ventilation of motor.

Open vant holes and check for a continuous stream of air from
the motor.

Mator may have one phasa open

Check to make sure that all leads are well connected.

Grounded coil

Locate and repair

Unbalanced terminal valtage

Check for faulty leads, connections and transformers.

Motor vibrates after
corrections have been
made.

Motor misaligned

Realign.

Wsak support

Strengthen base

caupling out of balance

Balance coupling,

Driven aquip t unbal d

Rebalance driven equipment.

Defective ball bearing

Replace bearing,

Bearings not in ling

Lins up properly.

Balancing weights shifted

Rebalance mator.

Polyphase motor running single phase

Chech for open cireust.

Excessive end play

Adjust bearing or add washer.

Unbalanced line
currant on polyphase
motors during normal
operation.

Unegual terminal volts

Check laads and connections.

Single phase operation

Check for open contacts.

Scraping noise

Fan rubbing air shield

Remove interference.

Fan striking insulation

Ctear fan.

Loose on bedglare

Tighten holding bolis.

MNoisy aperation

Airgap not uniform

Check and correct bracket fits or bearing.

Rotor unbalance

Rebalance.

Hot bearings general

Bent or sprung shatt

Straighten or replace shaft.

Excessive belt pull

Dacrease belt tension,

Pulleys too far away

Move pulley closer 1o motor bearing.

Pulley diameter too small

Use larger pulleys.

Misalignment

Correct by realignment of drive,

Hot bearings ball

Insufficient grease

Maintain proper quantity of grease n bearing.

Detarigranion of grease or lubricant
contaminated

Remove old grease, wash bearings thoroughly in karosene and
replace with new grease.

Excess lubricant

Reduce guantity of grease, bearing should not be mare_than % flilled.

Overloaded bearing

Check alignment, side and end thrust,

Broken ball or rough races

Replace bearing, first clean housing thoroughly.
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