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INSTALLATION and MAINTENANCE INSTRUCTIONS
For Parrish Universal Joint/Intermediate Industrial Shafting

RI:YIALLATION INSPECTION
lilt though drive shafts have the unique capability of accepting both

:il arid offset movements, the following precuations must be taken:
1. WrJIIKING ANGLES (B, and Ba) of both the driver and driven equip

MUST BE EQUAL to one anotherwithin plus or minus 1 degree.

Z arrangement

W arrangement

An offset of ¼ to ‘j,s of an inch per foot or a working angle of 1
degree is preferred to provide needle bearing rolling action. Use
Table Ito approximate offset andlar working angle. NOTE: Working
angle MUST BE HELD to within 8° on standard shafting, 5° on short
coupled shafting. Wbere working angle exceeds these recommenda
tions, contact Parrish Engineering.

1° 2° 3° 4° 5° 6° 7° 8’
OFFSET IN INCHES

1 .209 .419 .625 .839 1.049 1.261 1.473 1.686
2 .418 .838 1.250 1.678 2.098 2.522 2.946 3.372

.3 .627t2571.87515173.1473,783 4.4195M56
j 4 .836 1.676 2.500 3.356 4.196 5.044 5.892 6.744

5 1.045 tOSS 3125 4195 5245 &305 7.365 1430
‘6 1.254 2,514 3350 D34 6194 T566 8.838 10116

7 1.463 2.933 4.375 5.873 7.343 8.827 10.311 11.802
8 1.672 3.352 5.000 6.712 8.392 10.088 11.784 13.488
9 1.881 3.771 5.625 7.551 9.441 11.34913.25715.174
O 2.090 4.igo 6.250 8.390 10.490 12.610 14.730 16.8Sf

3. SUPPORTING STRUCTURES:
a) FOUNDATIONS far all installations must be adequate since mast

power units will vibrate to some extent. Proper steel beams or
concrete foundation, with hold down bofts, are necessary to
maintain alignment and to eliminate damaging vibrations. IN
ADEQUATE foundations will VOID the Parrish warranty.

b) STEADY BEARING SUPPORTS must have enough rigidity to
avoid vibrallons, It is recommended that the following sugges
lions be observed:
1. Keep SPANS as short as possible.
2. Make end CONNECTIONS rigid.
3. Use rigid beams and install so that the principle section

modulus OPPOSES the horizontal 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 HORIZONTAL
position. Fig. 3

HORIZONTAL VERTICAL

• For VERTICAL INSTALLATIONS
additional protection must be provided
in order to eliminate the possibility of
drive shaft from coming apart at the FIg. 4
Spline connection (SLIP JOIN’fl. Fig. 4
CAUTION: The dust cap and spline seal could be damaged by incorrectly
hanging the drive shaft in a vertical position.

• SHOCKS, BUMPS, and MISHANDLING must be avoided to assure
proper performance. Abuse could result in bending the drive shaft
causing WHIPPING and UNBALANCE problems. Damage of this nature
will VOID the warranty.

• Damage to cartons orcrates during shipping becomes the responsibil
ity of the freight carrier and consignee and must be noted or reported at
time of receipt of shipment.

COMPANION FLANGE INSTALLATION
• STOCK BORED flanges are bored with a plus .001 minus .000 toler
ance and should be a slip fit over the mating shaft. Align keyways in both
the flange and shaft and gently tap flange on.

• INTERFERENCE or SHRINK FITS require heating the flange uniformly
(preferably submerged in oil not exceeding 350°F) to expand the bore.
Align the keyways in both the shaft and flange, slide flange onto shaft and
Llow to cool. CAUTION: DO NOT attempt to hammer an undersize flange
on without heat.

FIg. 3

Table I

Slip Joint

Length In feet

2. Check flange bores and shaft diameters for PROPER FIT.

MANUFACTURED BY: I’
t.

6151 American Rd., Toledo, Ohio 43612 . Phone 419/729-1601 • Telex No. 28-6045
WE STRONGLY REcOMMEN0 tHE USE OP SAPT GuAR05 WItH ALL DRIVE SHAWlS 1



• 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 lbs.. it
should be supported in- one of the following ways:

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

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

3 Ordering flanges with a COUNTER BORE for a split ring adapter.
I \dering flanges with a TAPER BORE (consult with motormanufac
her).

• HORIZONTAL APPLICATION (multiple sections).
Where a single section drive shaft can not be used because of length or

other restrictions. multpIe drive shafts of two or more seclions may be
used.

In this type of installation, it is important that the EARS on the yoi:s
are in LINE after assembly as shown in Fig. 8 (also referred to as
PHASING).

• TAPER BORED flanges require great care to insure properinterferénce
fit between shah ana bore. GRAPH 1 shows the amount the flange has to
be advanced to maintain a given interference (use dial indicator to

sure advancement).

GRAPH 1

C”

C”

.DO

• After installing companion flange, check runout of companion flange
pilot (.003 TIM. maximum permissible).
• There are four types of flanges as showin in Fig. 6
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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 before positioning drive shaft. Insert SQUARE end of
STUD through hole in flange yoke. Slide lockwasher over STUD and
thread NUT onto STUD until the square portion ot stud is showing.

Install drive shaft (see drive shaft installation section).

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

C
INSTALLATION OF DRIVE SHAFT
• HORIZONTAL APPLICATION (single section).

Lower drive shaft into position and extend ends so that the pilot is
seated firmly into mating companion flange and bolt holes are Uned up,
Insert bolts or studs, nut, and lockwashers and tighten to specified
torque indicated in Table 2.

I t.,.’
U

f

flange Advancement

Fig, 5

Olal
Taper
Bored
Range

.

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 nutuntil firmly seated againstflange and flange is
firmly seated against shaft. Attach dial indicator (Fig. 5) to shaft and
begin tightening nut until proper advancement is obtained.
REFERENCE: All Parnsh “B” flanges are SAE TAPERS (1½” / It) and
reduire an interference fit of .001 to .002 for light or medium dutyshafting and .002 to .004 for heavy duty shafting.

Fig. 1

W€ STRONGLY RccownNo f.E uSE OF SHAFT cu.nos v.(rN ALL ORWE St,ATS



Basic Horizontal Arrangements
onk

Rigid “C’ (center) section with
Double Support Bearings

RIg ‘8” (single) Section with
Single Support Bearings

W.Arrangement with
Rigid Center Section

2-Arrangement with
Rigid Center Section

FIg. 8

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

• VERTICAL APPLICATION (single section).
Raise drive shaft into a vertical position (CAUTION: Make sure

r )t slip joint is secured to drive shaft — see TRANSPORTA
lION SECTION). Position drive shaft and
extend ends so that pilots are seated

_____________

firmly into mating compan
ion flange and boll holes
are lined up. Insert bolts
or studs, nuts, and lock-
washers and tighten to
specified torque indicated
in Table 2.

.
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Fig.

fr
• VERTICAL APPLICATION (multiple sections).

In multiple section installations, start with the uppermost B” section
of shafting:

1. Laying the ‘8” section out on Ihe floor, slide steady bearing over
neck ol tfle “B’’ stub followed by tne TAPERED “B’ FLANGE. NUT,
AND COrrER PIN. NOTE: NUT must be tightened so that there is) approximately .001 to .004 Ciametral interference between bore
and shaft — refer to TAPER SORE FLANGE section on page 2.

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

0

C,
C

-J

=

GENERAL MAINTENANCE
• Maintenance and lubrication should be carried cut at rogular er’r
and it is advisable to coordinate this with the maintenance w’j’.
other machine parts.

• Lubrication cycles should be 500 hours of normal service and 263
hours of continuous service.

• Noise testing — any deviation from normal levels of noise should be
located and corrected immediately.

• Check of bolts fortightness should be carried out at regular inte ‘R;.

3. Attach STEADY BEARING to support beams and secure steady
beating to “B” stub. NOTE: Steady bearing must be self-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.
5. The bottom or ‘A” Section is installed with the SLIP JOINT

mounted to COMPANION FLANGE on the driven unit. Position
drive shaft so that the pilots are seated firmly and bolt holes are
lined up. Insert bolts or studs, nuts, and Iockwashers and tighten
to specified torque indicated in Table 2.

NOTE: Make sure that the
EARS on the YOKES are in line
after assembly, see Hg, 10.
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LUBRICATION BOLT SPECIFICATIONS
• Cross and bearing and sliding splines contain only enough grease to
provide protection during storage. It is necessary to completely lubricate
thorn prior to stan-up to avoid premature failure.

r)iints ot lubrication:
1. Cross and bearing (Point ‘A” - Fig. 11) and steady bearing —

lubricate with a good quality lithium soap base or equivalent E.P.
grease br speeds over 500 RPM or SAE 140 to 250 oil for soeeds
under 500 RPM. NOTE: Lubricant MUST APPEAR at all four
bearing seals to assure removal ob din and contaminents. It may
be necessary to move drive shaft from side to side while applying
gun pressure to allow greater clearance on the thrust end at
bearing that is not purging.

IA. Cross and bearing lubrication far Series 200, 201. 211. 221,
231, 241, 251, 261, and 271, To lubricate, rotate drive shah so
that the oil plug is at a 450 position. Fig. 12. Remove oil plug and
fill with SAE 140 GEAR OIL.

iN 4t.

/

Fig. 12.

only good grade ol long

• Greases having acceptable properties: Cross and bearing: Shell Al
vania EP2. Molyvis ST-200 grease, or Texaco PASR #629 oil or equal.
Sliding splines: Texaco Marfac ‘P0” EP or equal.

.

Wren di
Soft Ste series used In Torque Grade
¾ -24 27. 31. 61. 71 314 5
‘ha- 20 37, ii. 81 494 5
&-20 48.55 76’. 5
14. 18 88. 31 2134 8

. 16 p5’’
METRIC BOLT SPECIFICATIONS

f Wrench
Metric size Inch Series Used In j Torque Grade
12mm , 1.75 .472, 14.5 92. 93 830 8
14mm a 2 .551 a 12.7 ( 67, 94,96 1320 S
16mm, 2 .630 a 12.7 97, 98, 101. 200 2050 8
18mm a 2.5 .709 a 10.2 99, lOIS. 115, 201 283* 5
20mm x 2.5 .787 x 10.2 1155, 125, 211 401* 5

22mm, 2.5 .866 x 10.2

24mm a 3 .945 a 8.5 1455, 155. 241 6930 8
27mm a 3 1.063 a 8.5 1555. 165, 251 1013’s 8
30mm, 3.5 1.181 a 7.2 261. 271 1376* 5
36mm, 4 1.417 a 6.2 308. 408 24650 8
48mm a 3 1.890 x 8.5 318 6300’* 8
56mm a 4 2.205 a 6.2 426 98000 8
64mm, 4 2.520 a 6.4 338, 358 13.3250 8

72mm, 4 2.835 a 6.4 348, 368 21,2754 8

Table 2
NOTE: Bolts must be tightened in a crisscross pattern and tightened to
specified torque to insure proper mating face contact.

TROUBLE SHOOTING GUIDE

PROBLEM CAUSE SOLUTION
1. Operating In or near the critical or half-critical speed. Reduce speed or rework using

Refer to critIcal speed graphs, special tubing.
2. Operating in or near the driver or driven equipment Consult with equipment manufacturer

natural_frequency.
3. Inadequate foundations, ftoars, or steady bearing beams. Reinforce structure.

Refer to supporting structure section.
4. Driver or driven components out of balance. Consult with equipment manufacturer
5. Variable frequency controller inducing torsional Consult with equipment manufacturer

surges into system.
6. Pump Cavitatlng. Consult with equipment manufacturer,
7. Ears on yoke are not in line with each other. Refer to Disassemble and align yokes.

drive shaft Installation section.
VIBRATiONS 8. Drive shaft may be out of balance due to shafting being Return for straightening and

bent during shipment or balancing not specified, balancing.
9. Cross and bearing, steady bearing, or spline wore out. Replace defective components.

10. U.ioints are slut due to damaged beanng. Replace beanng.
11. PIlots not seated at companion flange orB” Reseat flanges.

shaft connectiont
12. If operating in conjunction with a reciprocating engine, A torsional analysis should be

a torsional problem may exist. pedorned.
13. Steacy beanngs are not self.aligning and are binding. Replace.
14. Thrust bearings binding up in either the dnver or dnven Replace bearings.

eauipment.

15. Exceeding recommended angular mis&ignments. Reduce angle.
16. Inout and output shafts are not parallel. Shim if necessary.
17. Runout on driver or driven shafts. Consult with equipment manufacturer,

FLANGES SUPPING 1. Exceeding weight limitations for stock bored flanges. Add additional set screw.
OFF SHAFT a. set screw not tightened. Tighten set screw.

I. Lack of proper maintenance. See lubrication recommendations.
PREMATURE 2. Exceeding recommended angular Reduce either or both.
FAILURE OF misalignment or Mn. RPM.
BEARING 3. Excessive vibrations (See vibrations see. above), See above.

4, shafting under soecified, Peter to catalog.

2. Sliding splines in slip joint- lubricate with
fiber grease (“B” Fig. 11).

WE STRONGLY RECOMMEND THE USE OF SHAFT GuARos WiTH ALL DRiVE SHAFTS Ml— 482
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RTIPXCATI0N DATA

CDSTO? Fairbanks Morse Pump

CUsTOtr ORDER NO. 2—261452

M.E. ORDER NO. 3274732 MCDfl NO. 505U’t’DS3OSflN

TYPE WS FRAMt Soap 200 RPM 1200

HZ60 2H3 V0t1S480 cL.O?INSUt.B

DUtY Cont. AMB 4000 1C. OP BRG Ball

supPtnmwrAL INPORMflION: Outline Drawing A—5S5 11484—2100

‘bround Lug in Conduit Box

Thermocouples in Both Bearings

3AJs.t..2
RrxrIED BY Bruce ao DATE March 3, 1986

MARATHON ELECTRIC MEG. CORP PC. aox 1407 WAUSAU. WI 54401 US.. 715,675.3311 TELEX 260175 ME WAS
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Colt Industries FsIrbanki Marts
Pump Division
3601 Fairbanks Avenue
Kansas City. Kansas 66110
913) 37 1.5000

_________________

DATE 2-27-86

________

F.M. TAG# 060652

PERFORMANCE DATA BASED ON STANDARD RULES OF rnIEEEfl%SAnNEMA

jTICIC WER FACtOR ‘IOBUE AT EVIL VOLTAGE I NflIA IDIRLY MEASURED EVIL WAD 2OEJE JCED I VVILrWP IAT EVIL lOAD &ARflNG BREAITCSTN KVA/IU ITh1L 3/4 ) 1/2 FULL 3/4 1/2
fl)WAD WAD WAD lOAD WAD LOAD icr øF wi LOAD I

94.1 94.5 94.1 86.0 84.0 78.0 887 150 210 F

NRR

TYPE N/A N.O. N.C.

D.E. 316 O.E. 318 MOTOR# 505UTDS3092AN

MOTOR NATURAL FREQUENCY DATA: (WHERE REQUIRED)

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

CERTIFIED BY: Earl Babbitts DATE; 2-27-86

CERTIFIED MOTOR PERFORMANCE DATA

MOTOR MANUFACTURER MARATHON ELECTRIC

F.M. PURCHASE ORDER# P-261452

VsS VHSQ

SPACE HEATERS fl WATTS:

______

THERMOSTATS

BEARINGS:

VOLTAGE:

.
PF3BS
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Standard
Induction Motors

Installation, Operation,
& Maintenance Instructions



P.6. = Pulley End
ORE. = Opposite Puley End

= Bearing Numbers are shown on motor nameplate when requesting information or
model and serial numbers.

= Bracket and frame screens are opuonal.

TYPICAL CUTAWAY VIEW
OF A MARATHON DESIGNED, DRIPPROOF, HORIZONTAL
INTEGRAL HORSEPOWER MOTOR & PARTS DESCRIPTION

364 THRU 445 FRAME SIZE

0

/

ITEM j DESCRIPTION I ITEM DESCRIPTION ITEM DESCRIPTION
1. Frame Vent Screen 11. Bracket O.P.E, 21. Bracket Holding Bolt
2. I Conduit Box Bottom 72H Baffle P!ate ORE. I 22, Inner Bearing Cap P.6.
3. Conduit Box TooHolding Scra.j 13. Rotor Core 1 23. r Inner Bearing Cap Bolt
4. Conduit Box Top J 14. r Lifting Eye Bolt 24. Grease Plug
6. Conduit Box Bottom-Holding Bolt 4 15. Stator Core j BaII Searing P.2.
6. BaII Bearing O.P.E. I 16. Frame I 26. Shaft Extention Key
7. Pre.Ioadinc Soring I Sttor s’) ndinq 27. Shaft
8. Inner Bearing Cao 02.6. i B. Baff& Plate Holding Screw 28. Drain Plug (grease) -

9. Grease Plug 19. ri’fle Plate P.S. [ 29. - Bracket S,:reen
10. Inner Bearing Cao Bolt 20. 8racVe P 6.

parts always give complete motor doscripiicr.



GENERAL IN FORMATION

ACCEPTANCE
— Check carefully for any damage that may have occurred intransit. If any damage or shortage is discovered, do not acceptuntil an appropriate notation on the freight bill is made. Any
r damage discovered after receipt of equipment should beimmediately reported to the carrier.

INSTALLATION
UNCRATING

After uncrating. check further that no apparent damage hasen incurred in handling. See that the motor shaft andarmature turn freely.

EXPOSURE
Check to determine that the motor has not been exposed todirt, grit, or excessive moisture in either shipment (withoutprotection) or storage before installation. Motors in storageshould have shafts turned over once each month to redistribute grease in bearings.
Never start a motor which has been wet without having itthoroughly dried.
The measure of insulation resistance (see operation) is agood dampness test. Clean the motor of any dirt or grit.

SAFETY
Eyebolts or lifting lugs are intended only for lifting the,motor and factory motor-mounted standard accessories. Theselifting Provisions should never be used when lifting or handlingthe motor and other equipment (i.e.) pumps, gear boxes, fans(or other d iven equipment) as a single unit.
Eyebolt lifting capacity rating is based on a liftingalignment coincident with the eyebolt centerline. Eyeboltcapacity reduces as deviation from this alignment increases.Motors should be installed, protected and fused in accordance with latest issue of National Electrical Code, NEMAStandard Publication No. MC 2 and local requirements.Frames and accessories of motors should be grounded inaccordance with National Electrical Code (NEC) Article 430.

r
general information on grounding refer to NEC ArticleSO.

Rotating parts such as pulleys, couplings, external fans,

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

THERMAL PROTECTOR INFORMATION
A space on nameplate will be stamped or not be stamped toindicate:

1. Motor is thermally protected
2. Motor is not thermally protected
3. Motor is with overheat protective device

For examples, refer to paragraphs below:
1. Motors equipoed with built-in thermal protection have“THERMALLY PROTECTED” stamped on the nameplate.Thermal protectors open the motor circuit electricallywhen the motor overheats or is overloaded.The protector cannot be reset until the motor cools. If theprotector is automatic, it will reset itself. If the protector ismanual, press the red button to reset.

2. Motors without thermal protection have nothing stampedon nameplate about thermal protection.
3. Motors that are provided with overheat protective devicethat does not open the motor circuit directly, nameplatewill be stamped “WITH OVERHEAT PROTECTIVEDEVICE”.

A. Motors with this type of “Overheat Protective Device”have protector leads brought out in the motor conduitbox marked “Fl” and “P2”. These leads are ntendedfor connection in series with the stop button of a 3-wirepilot circuit of a magnetic controller connected to amotor, as in Figure 1.
B. The load controlled by the above “Overheat ProtectiveDevice” cannot exceed the values shown in the chart

WARN) NC
These instructions must be followed to ensure safe and
proper installation, operation and maintenance of the
motor. They should be brought to the attention of allpersons who install, operate or maintain this equipment.

Marathon Electric motors are all fully factory
inspected before shipment. Frequently the most
of troubles may occur in either (1) shipment, (2)
matched power supply, or (31 failure to follow the
precautions, These instructions are intended as
eliminate these causes before they are overlooked.

tested and
likely cause
improperly
installation
a guide to

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 usemotors with automatic thermal protectors in applicationswhere automatic restart will be hazardous to personnel orequipment.

WARNING

Motors with manual thermal protectors may start unexpectedly after protector trips. If manual protector trips,disconnect motor from power line. After protector cools
(five minutes or more) it can be reset and power may beapplied to motor,

WARNING
Failure to follow instructions and safe electrical pro.cedures could result in serious injury or fatality. Disconnect all power before servicing. Install and groundper local and national codes. Consult qualified personnelwith any questions or services required,

below.

(NCI MOTOR THERMOSTATS FIGURE 1

1



.iJ
N/c MOTOR
THERMOSTATS FIGURE 1A

LOCATION
In selecting a location for the unit, first consideration

should be given to ventilation. It should 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.

-.1. Driporoof motors are intended for use where atmosphere is
relatively clean, dry and non-corrosive.
a. When atmosphere is worse than above request approval

. of motor for use intended.
2. Totally enclosed motors may be installed where dirt.

moisture and corrosion are present, or 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
obstructed.

FLOOR MOUNTING
,r-jilotors should be provided with a firm, rigid foundation.
‘.n 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 turns freely and does
not rub.

V-BELT DRIVE
1. Align sheaves carefully to a’void 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.

3. Adjust belt tension to belt manufacturers recommendations.
4. Sheaves should be in accordance to NEMA Spec. MGI or as

approved by the manufacturer for a specific application.

DIRECT CONNECTED DRIVE
Flexible or solid shaft couplings must be prooerly aligned

for satisfactory operation. On flexible couplings, the clearance
bew,een the ends of the shafts should be in accordance with
the coupling manufacturer’s recommendations or NEMA
standards for end olay and limited travel in couoling.

ANGULAR MISALIGNMENT and RUN-OUT between
direct connected shafts will cause increased bearing loads ano

tion even when the connection is made by means of a
ible coupling.

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

shown in diagram 1. Set the dial at zero.
Rotate one shaft, keeping the indicator button at the

reference mark on 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
NCH 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 RUNOUT 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 shah, keeping the indicator button at the
reference mark on the hub and note the reading on the
indicator daI at each revolution.

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

INOI’

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

ELECTRICAL CONNECTIONS
1. All wiring, fusing, and grounding must comply with

National Electrical Codes 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 manu
facturer.

3. Use the proper size of line current protection and motor
controls 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 the 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 motor 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 jogging or bumoin:

applying power to the motor leads for a short perioc -

time, enough to just get motor shaft to rotate a shy,,:
amount to observe shaft rotating direction.

5. Three phase -interchange any two (21 of the line leads wi:n
the motor lead connections snown on the narnep’t:e,
separate connection plate or decal.

Normally Open (Nb) Motor
Thermostats are used in conjunc
tion with controls installed by
Original Equipment Manufacturers.

NolcAToR BASE
INDIcAToR

COUPLING HUBS COUPLING HUBS
DIAGRAM 1 DIAGRAM2
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PART WINDING STARTING istics than obtained with correct nameplate values.
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

limited to 2 seconds.

OPE RATI ON
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 = 10ltag

2. If insulation resistance is low, dry out the moisture in one
V 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 (1 94 F). Do not exceed this temperature.

3. See that voltage 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 sometimes slushed at the factory to

protect them while in stock and during shipment. The brushes
have been fastened in a raised position. Before putting the
motor into service, the slushg 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-liming 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.

When installing new brushes, fit them carefully to the
collector rings. Be sure that the copper pigtail conductors are
securely fastened to. and make good contact with, the
brusnholders.

LLOWABLE VOLTAGE AND FREQUENCY RANGE
If voltage and frequency are within the following range,

motors will operate, but with somewhat different character-

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

2. Frequency: Within 5% above or below the value stamped
on the nameplate.

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 motor free from

din, 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
installation. If the motor has been in storage for a period of six
months or greater, relubricate before starting.

To lubricate:
1. Stop motor
2. Wipe clean all grease fittings. (Filler and drain.)
3. Remove filler and drain plugs. A and B (See figure 2.)
4. Free drain hole of any hard grease (use piece of wire if

necessary).
S. Add GreaseS using a low pressure grease gun.
6. Start motor and let run for approximately 30 minutes.
7. Stop motor, wipe off any drained grease, and replace filler

and drain plugs.
8. Motor is ready for operation.

• 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 greasecavity should be
filled 1/3 to 1/2 full. 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.

FIGURE 2
END BELL BEARING HUB

DRAIN

_________________

rlLLrn
B

________

l.

TOP OF MOTOR
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IGURE 3

RECOMMENDED GREASES

i’ISULATION CLASS
SHOWN ON

NAMEPLATE
GREASE

DESIGNATION
GREASE

SUPPLIER

WARNING

Disconnect power before working on motor
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.

So, Chevron SRI.2 Standard Oil of
California Or
ecuivaient

CURE 4

RELUBRICATION PERIOD

Relub. Period @
Std. conditions

Frame Size @ 18 hr/day, normal
900. 1200 & to light loading Severe Extreme
Var. Speed 100’ F max. amb.) conditions conditions

140—180 4.5 Years 18 .Montns 9 Months
210—280 4 Years 16 Months 3 Months
320—400 3.5 Yeart 14 Months 7 Months
440—508 3.0 Years 12 Months 6 Months

510 2.5 Years 11 Va Months 6 Months

Frame Size @ Severe Extreme
1800 RPM Sid. conditions Conditions Conditions

140—180 3 Years 1 Year 6 Months
210—280 2.5 Years lOVa Months 5Va Months
320—400 2.0 Years 9 Months 4Va Months
440—508 1.5 Years 8 Months 4 Months “N.

510 1 Years 6 Months 3/, Months

All Motors
over 1800 RPM 6 Months 3 Months 3 Months

Fl

.

F

TROUBLES
If trouble is exoertenced in the operation of the motor.

make sure that:
1. The bearings are in good Condition and operating properly.
2. There is no mechanical obstruction to prevent rotation in

the motor or in the driven load.
3. The air gap is uniform.
4. All bolts and nuts are tightened securely.
5. Proper connection to drive machine or load has been made.

In checking for electrical troubles, be sure that:
1. The line voltage and frequency correspond to the voltage

and frequency stamped on the nameplate of the motor.
2. The voltage is actually available at motor terminals.
3. The fuses aid other protectIve devices are in proper

condition.
4. 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
couple.

For roller bearings: Divide above times by].

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

SEVERE CONDITIONS: Twety-four hours per day opera
tion, 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.

FIGURES

CAUTION

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

2. Discharge all capacitors before servicing
motor.

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

4. Electrical repairs should 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
guards are in use.

AMOUNT OF GREASE REQUIRED WHEN REGREASING
BEARING AMOUNT APPROX. EQUIV. BEARING AMOUNT APPROX. EOUIV.NUMBER (IN.3) TEASPOONS NUMBER (IN.3) TEASPOONS

203
205
206
207
208
209
210
212
213
216
219

.15

.27

.34

.63

.52

.61

.72

.95
1 .07
1.49
2.8

.5 Tsp.

.9 Tsp.
1.1 Tsp.
1.4 Tsp.
1 .7 Tsp.
2.0 Tsp.
2.4 Tsp.
3.1 Tsp.
3.6 Tsp.
4.9 Tsp.
7.2 Tsp.

222
307
308
309
310
311
312
313
314
316
318

3.0
.53
.66
.81
.97

1.14
1.33

1.54
1.76
2.24
2.73

10.0 Tsp.
1 .8 Tsp.
2.2 Tsp.
2.7 Tsp.
3.2 Tsp.
3.8 Tsp.
4.4 Tsp.
5.1 Tsp.
5.9 Tsp.
7.4 Tsp.
9.2 Tsp.
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Th’: instructions do not cover all details or variations in equipment nor provide for every possible condition to be met in connection with
.!ltion, operation or maintenance. Should additional information be desired for the purchasers purposes, the matter should be referred

i.rrest 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.

4

.

S

I.

— TROUBLE CAUSE WHAT TO DO

\hjtor fails to start Blown fuses Replace fuses with proper type and rating.

:• Overload trips Check and reset overload in starter.
Improper power supply Check to see that power supplied agrees with motor nameplate

and load factor.
Improper line 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 see that all control contacts are closing.
Mechanical failure Check to see if motor and drive turn freely. Check bearings and

lubrication
Short circuited stator Indicated by blown fuses. Motor must be rewound.
Poor stator coil connection Remove end bells, locate with test lamp.
Rotor defective Lock for broken bar, or end rings.
Motor may be overloaded Reduce load.

Motor stalls One phase may be open Check lines for open phase.
Wrong application Change type or size. Consult manufacturer.
Overload motor Reduce load.
LOW motor voltage See that nameplate voltage is maintained. Check connection.
Open Circuit Fuses blown, check overload relay, stator and pushbuttons.

Motor runs and then Power failure Check for loose connections so line, to fuses and to control.
dies_down
Motor does not come Not applied properly Consult supplier for proper type.
up to speed Voltage too low at motor terminals because Use higher voltage on transformer terminals or reduce load.

of line drop. Check connections. Check conductors for proper size.
Starting load too high Check that load motor is supposed to carry at start.
Broken rotor bars or loose rotor Look for cracks nea, the rings. A new rotor may be required as

repairs are usually temporary.
Open primary circuit Locate fault with testing device and repair.

Motor takes too long Excess loading Reduce load.
to accelerate Poor circuit Check for high resistance

Defective squirrel cage rotor Replace with new rotor.
Applied voltage too low Get power company to increase power tap.

Wrong rotation Wrong sequence of phases Reverse connection, at motor or at switchboard.
Motor overheats Overloaded Reduce load.
while running under Frame or bracket vents may be clogged With Open vent holes and check for a continuous stream of air from
load dirt and prevent proper ventilation of motor, the motor.

Motor may have one phase open Check to make sure that all leads are well connected.
Grounded coil Locate and repair
Unbalanced terminal voltage Check for faulty lead,, connections and transformers.

Motor vibrates after Motor misaligned Realign.
corrections have been Wak support Strengthen base
made. €t’upling out of balance Balance coupling.

Driven equipment unbalanced Rebalance driven equipment.
Defective ball bearing Replace bearing.
Bearings not in line Line up properly.
Balancing weights shifted Rebalance motor.
Polyphase motor running single phase Check for open circuit.
Excessive end play Adiust bearing or add washer.

Unbalanced line Unequal terminal volts Check leads and connections.
current on polyphase Single phase operation Check for open contacts.
motors during normal
operat ion.
Scraping noise Fan rubbing air shield Remove interference.

Fan striking insulation Clear fan.
Loose on bedplate Tiahten holding bolts.

Noisy operation Airgap not uniform Check and correct bracket fits or bearing.
Rotor unbalance Rebelance.

Hot bearings general Bent or sprung shaft Straighten or replace shaft.
Excessive bell pill Decrease belt tension.
Pulleys too far away Move pulley closer to motor bearing,
Pulley diameter too small Use larger pulleys.
Misalignment Correct by realionment of drive.

Hot bearings ball Insufficient grease Maintain proper puanlity of grease in bearing.
Deterioration of grease or lubricant Remove old grease, wash bearings thoroughly in kerosene and
contaminated replace with new grease.
Excess lubricant Reduce quantity of grease, bearinq should not be more than filled.
Overloaded bearinq Check alignment, side and end thrust.
Broken ball or rough races Replace bearing, first clean housing thoroughly.
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