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UNITED. STATES
DEPARTMENT OF TH INTERIOR

EOLOGICAL SURVEY
WATER RESOURCES DIVISION

Water Analyeis

Location Ca,.W,.0,..OI.R

Source %l.,l .............................................
L//o..allet@.m...Omen... .aaAae.Ce.

Date of collection lbm.23.l
age height(ft.) Discharge(s.c. ft.) Temp.(F) ...

(Parts

Silica (Si02)
Iron (Fe)

Manganese Mn)(.
Calcium (Ca) "..-..

Magnesium ()

Sodium (Na)

Potassium (K)

Carbonate (003) .
icarbonate (HCOz)
Sulfate (SO4) i.....
Chloride (01) ...- ..
Fluoride (F) ..
Nitrate (N0) ..
.o.W..)

(Part er million)

Dissolve eolide

Total hardness a O&O0
Su,pended mtter

pH velue ." ’1

Oolor

Oxygen consumed:
Unfiltered
Filtered

ecific condnetnce
micromho at SC.)

all plFalent cations eported,





WAER ANALYS IS

By

Date

Total Solids

Suspended Solids

henol. Alk. as CaCo3,

Total Alk. "

Carbonate s "

Bicarbonates "

Chlorides as CI.

Sulphates as 804
Nitrites as No2_

Carbon Dioxide as C02

PPM

PPM

Dissolved Solids

Volatile Solids

PPM Silica as Sio2

" Ferrous Iron as Fe

" Total Iron as Fe

" Aluminum as AI.

" Calcium as Ca.

" Magnesium as Mg.

" Sodium as Na.

.S

PPM

pH"

Odor

Hardness as CAB03,,,
Turbidity

PPM





PHYSICAL

’TO: (Name end location of laboratory‘)

HEMICAL ANALYSIS OF.- kATER

SAMPLE FROM (,Location of saplln point‘)

COLLECTED BYo
REASON FOR EXAMINATION

DATE HOUR SOURCE (Designate romd,,jsur face, rm, tree ted‘)

EXAMINATION REQUESTED BY

NOTE: All reeulta reported in parta per million unlace therwlse noted except for pll, temperature and epeclfic
conductance. One liter of potable water la eeeumed to melh one kilogram.

I. FIELD ANALYSIS Ill. ROUTINE LABORATORY ANALYSIS
pH TEMPERATURE

OF O C

ITEM PPM
2. CARSON DIOXIDE (,C0.2 ,)

S. DISSOLVED OXYGEN (,,02,)
HYDROGEN SULFIDE (,N2S)
CHLORINE DEMAND (CI2,)

FIELD ANALYSIS BY

DATE OF ANALYSIS

II. SPECIAL LABORATORY ANALYSES
Check (X) individual iteme to be included in the Special
Analyses. Request determination only of tltoe estancea
suspected of present n sJJict amt:.

ITEM PPM
I. As
2. Se
z. Pb

4. B

5- Cu

6. Zn

8. PO

B. Cd

I0. CN

If. Phenolic Compounds

12. Others (Specify)

13.

14.

15.

16.

REMARKS (Such unueuai appearance, taste, odor, etc.‘)

(CEC ONE)
REOUESTEO NO.T REQUESTED

I. COLOR

2. TURBIDITY

S. ALKALINITY ("Ca(03,)
P

0
Mo

4. TOTAL HARDNESS (,Ca()3,)

NON-CARBONATE HARDNESS (CaC03,) (By Computation‘)

S. CARBONATE HARDNESS (,CeCOs,) (’By Computation‘)

7, TOTAL DISSOLVED SOLIDS

8. SPECIFIC CONDUCTANCE (’Micromos,)

9. CALCIUM

I0. MAGNESIUM

PPM

II. SODIUM (,Na,) AND POTASSIUM

12. HYDROXIDE

13. BICARBONATE

’4. CARBONATE(
s. SUL*TE

7. N]TRATE

18. IRON (Fe) TOTAL

19. MAGANESE

ZOo SILICA (,Si02,)
21. FLUORIDE (, ,o,)

estate whether determined computed from P and MO aAalinty.

LABORATORY ANALYSIS BY

FORMDD ,A,R. 710 REPLACES BD AGO FORM 8ol25. APR 45. WHICH MAY BE USED

DATE OF ANALYSIS

GPO 9|2375
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W E L L D A T A

Well No. I

SPEC IFICA u ,;S

Pump Base Elevation
Ground Elevation
Static Elvation
Maximum allowed Drawdown
Total Discharge
Tota i Head

52.7
50.7
14.7
1;3

250 G.P. }.
Fet

TEST

205 G.P.. 26# Pressure Drawdown
2,50 G.P.M. 27 PKessure Drawdown
65 G.P.},’,. I/- ressre Drawdown
00 G.P.[. 15# Pressure Drawdn

/5.7
5.1
2.2
1,5

Recovers to elevation + 14.7 in three (3) minutes.
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CODE ______,_

WELL DIAMETER "WELL DEPTH / 70
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___
"/





(If pure.he, use seller’s pt-in ource ht/long)

Vulnerable (VOCs) [] YN
ENTRY POINT INFORMATION
Otner Assigned
Entry Point Code

13:19 P. 04

Assessment Dite

Use Code Availabfli

Entry Point Name

No. of Sats. Locked on

l.laterim O=Otr

If other wells are treated here, which ones?

If purchase, retreat? [- YN If yes. complete back of form.

DHNR 38,03 (Rewsed 12/93)

Sampte ap:" Before treatment?-(Y,N)

’Pump intake depth: _/7

Height above floor (pump/casing): " /,

Safety valves? (Y,N) Coded? CY,N)

gpcn hp 3. gpm hp Auxiliary Power? (Y,N

If telsewhere, where?
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PHYSICAL qCHEHICAL ANALYSIS OF WATER //-//
FRON: (Station trait) DATE

COLLECTEO BY DATE "/

REASON FOR EXAMINATiON. ,P_. /OPROZ’T’o. oq-’"

HOUR -/ ]SOURCE (Desidnate dround, surface, raw, treated)

EXAMINATION REOUESTEO BY

), R,Z,,
NOTE: All results reported in parts per ailllon unless otherwise tad azoept for p/. temperature, and specific
conductance. One liter of potable water is assumed to weldh one kilodram.

ITEM

2. CARSON DIOXIOE (C02)
3. DISSOLVED OXYGEN (’02)
4. HYDROGEN SULFIDE ()2S)
5. CHLORINE DEMAND (CI2)

TEMPERATtE

OC

PPM

DATE OF ANALYSIS

II. SPECIAL LABORATORY ANALYSES
Check (X) individual items to be included in the Special
Analyses. Request determination only of those *,,stonces
suspected of ben present in sinJfloant emounte.

(X) ITEM PPM

I. As

2. .R

3. Pb

4. B

5.

6.

13.

14.

15.

REMARKS

III, ROUTINE LABORATORY ANALYSIS
(CBECE ONE)

2. TBIDITY O’ 7

3. ALKALINITY (Ca3)
p

. TOT*L eONESS (C,3) 7, 3

6. CARBATE HDSS (Ca3) ( Computatlo)

/E,
7, TOTAL DISSOLVED SOLIDS

8. SPEC IF IC CONDUCTANCE (Micromhue)

ITEM
S. CALC UM (Ca.)

I0. MAGNESIUM

CU II. SODIUM (Na) AND POTASSIUM

z. ,,..ROX,OE ro)*.
C, CHexavelent) 13. BICARBONATE

Cd’

I0. (/ 16. CHLORIDE

I1. Phenolic Compounds (PPB) 17. NITRATE

12. Others (Specify) 18, IRON (Fe) TOTAL

/H., ,’.. (/71) 0 ’’"

16.

(Such unusual appearance, taste, odor

LABORATORY ANALYSIS BY

FORMDD ,,PR. 710

SULFATE (SO4)

MAGANESE (M.)

SILICA

PPM

21. FLUORIDE

*State whether determined computed from P and IlO alkallnty.

a/,le ioq.//e,

DATE OF ANALYSIS

REPLACES RO AGO FORM 8-125. APR 45. WHICH MAY BE USED.,, -,’; , GPO 92575





WATER ANALYS IS

Total Solids

Suspended Solids

dDxsso-ve Solids

Volatile Solids

PP

PPIi

phenol. Alk.

Total Alk. "

Carbonates "

Bicarbonates "

Chlorides as CI.

Sulphates as SO4

Nitrites as No2

Carbon Dioxide as CO2 "

Bilica as Sio2 PPM

Ferrous Iron as Fe "

Total Iron as Fe

Aluminum as A1. "

Calcium as Ca.

I;lagnesium as

Sodium as Na.

pH ,,, ../ Soap Hardness as CaC03

Turbidity.





l

AGENCY CODE

6, AGENCY STATION NO.

2. "IPE 3o I’ATIT

l’lDl’:.t
7. STATION NAMF

DRAINAGE BASIN CODE

No. Letter

12. PERIOD OF RECORD

Began Discontinued

SITE

[] 101’ Stream
[] 102 Canal

IJ3; DEPARTMENT OF THE INTERIOR APPROVED.

GEOLOGICAL SURVEY ]udset Burasu No. 42-R1485

(" 1- (k g’ATER DATA (()ORDINAI’It)N pproval Eires Je 30,

INVE Y OF HYDROLOGIC DATA STATIONS ’,
QUALITY 6F WATER

N " W

9. "STATE (’()DE / 1,

/
Continuous

Y Inteuption
Exceeds Year

[] 10,q Lake

[] 104 Reservoir

105 Estuary

i. COUNTY NAME

10
pring

Vfell

[] Xl0 Other

FREQUENCY OF MEASUREMENT

[] ’?-01 Continuous Recorder

[] 202 Telemetered

] 203 Daily
[] 204 Weekly
[] 205 Monthly

205 Quarterly

[] 207 SeaSonal

[] 208 Annual

her Periodic

casional

TYPES OF DATA AVAILABLE

Physical
[] 311 Temperature
[]312 Specific Conductance

[]313 TubidiW
[--]314 Colo
i-’] 318 Odor
[--’]316 RadloacflviW

’7 pH (field)
8 pH (lab)

19 Eh
[--1320 Other

Chemical
[] 331 Dissolved solids

.332 Chlorides Only

d]33 Nutrients (Nitrogen and
phosphorus compounds)

[]334 Common ions

[3Hardness

[336 Radiochemical

1"33 Dissolved oxygen
[]338 Other Gases
[--’]339 Other

)ranic
[] 351 Pesticides (insecticides,

herbicides, etc.
[-3:J2 Synthetic detergents
[] 353 Other

Biolop,ic

[361 Coliforms

[]362 Other Micro-organisms
[--’]363 BOD
364 Other

Sentiment

[]371 Concentration

[32 Particle size
[-"]3"/3 Other

SUPPLRMINTARY DATA FOR $IT!

[--1421 $mqace Water Station
[]42 Water Station

’1423 Water Stage or Level

]4 Water discharge

X

[--]425 Time of Travel
[]426 Drainage Area

[503 Not Published

[-504 Data on Punchcard

I-’]505 Data on Magnetic Tape
]"]506 Other

OFFICE AT WHICH DATA AVAILABLE

BASE FINTr:ANCE DgPAR-IEh’T) UTILITIES DIVISION

MRINE CORPS ASF

073

23. DATE





PHYSICAL" AIlIltEI41CAL ANALYSIS OF WATER
SAMPLE ’NO."

FROH: (Station mit)

TO: (Name and ]oratlon of laboratory)

DATE

SAMPLE FROM (Location o{ samp]in point)

COLLECTED BY 7" DATE HOUR

REASON FOR EXAMINATION

SOURCE (DelJnate round,surface, ra, treated)

EXAMINATION REQUESTED BY

NOTE: All reaultl reported Jn patti per ailllon unleia otherwise noted except for pl, temperature, and specific
conductance. One. liter of potable water is /aeumed to meih one iloram.

I. FIELD ANALYSIS Ill, ROUTINE LABORATORY ANALYSIS
I. pH TEMPERATURE

OF 0 C

ITEM PPM
2. CARBON DIOXIDE

3. DISSOLVED OXYGEN (02)
4, HYDROGEN SULFIDE (112S)
S. CHLORINE DEMAND (’C’2)

FIELD ANALYSIS BY

DATE OF ANALYSIS

I. SPECIAL LABORATORY ANALYSES
Check (X) individual /tame to be included in the Special
Analyses. equest determination only of thone eubatancee
euepected of be preaent in significant amounts.

REQUESTED

I. COLOR

ONE)

NOJ REQUESTED

TURBIDITY

3. ALKALINITY ("C’aC03 J
P MO

4. TOTAL HARDNESS

5. NON-CARBONATE HARDNESS (CaO03) (By Computation)

S. CARBONATE HARDNESS (CaC03) (By ComputatlonJ

TOTAL DISSOLVED SOLIDS

I. As
2. Se

3. Pb

4.

6.

7.

8.

9.

I0.

II.

12.

13.

14.

18.

REMARKS

ITEM PPM

9.

IOo

Cu II.

Cr (RexavaJent) 13.

PO 14.

Cd

CN ISo

Phenolic Compounds (PPB) 17.

Others ($peclfyJ IS.

8. SPECIFIC CONDUCTANCE (Mcroo)

TEM

CALCIUM (Ca)

MAGNES IUM (M|)

SODIUM (Na) AND POTASSIUM

CHLORIDE

NITRATE

iRON (Fe) TOTAL

PPM

/,

MAGANESE

SILICA ($iO2)
FLUORIDE

State mbether determined computed from P and JR) aikelinlty,

(Such unueuai appearance, taete odor etc.)

LABORATORY ANALYSIS BY

FORMDD ,,PN. 710 REPLACES M) AGO FORM 8o125, APR 45, tIHICH MAY BE USED.

DATE O ANALYSS

GPO 912375
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E L A T A

Well No, I

SPEC IFICAT IONS

Pump Base Elevation
Ground Elevation
Static Elevation
Maximum allowed Drawd6wn
Total Dischszge
Total Head

250 G.F.M. 28#
257 .F.Z. 24#
275 G.P. I’. 20#
oo a..,. :#

TES T

Pressure

pre s are
Pressure

35.3
33.3
9.3

-10.7
250
85 Feet

Drawdown -4.7
Lrawdown -5.2
D rawdown -6.7
Dralown -3.





GEH-,4212C

  IISTRUCTIONS
  VERTICAL INDUCTION MOTORS
HIGH THRUST, HOLLOW AND SOLID SHAFT, "P" BASE
FRAMES C254-C286, D254-D286, K254-K286, L213-L256

OPEN ENCLOSURES

INTRODUCTION imposed by the pump, such as different magnitudes
of down-thrust and either momentary or continuous

General Electric vertical motors covered by up-thrust.
these instructions are carefully constructedofhigh-
quality materials and are designed to give longper- Figure 3 shows a typical solid-shaft construc-
iods of trouble-free service wh_en_pt,3ed q.nher_eand-down. thrust is re-
tfl maintained. quired’ TIs 6nstruction utilizes a double-row

Standard high-thrust motors (see Fig. 1) are
generally used to drive pumps, and, as their name
implies, have provisions for accepting the axial
thrust load imposed by the driven machine. They
may be of either hollow or solid-shaft construction.
Figure 2 shows a typical hollow-shaft motor. The
solid-shaft construction is similar except that the
top half coupling is omitted, and the motor shaft
extends out the bottom of the motor. This standard
construction is for high continuous down-thrust and
is good for momentary up-thrust only in the magni-
tude of 30 percent of the rated down-thrust.

These motors may be supplied with bearing ar-
rangements for various external thrust conditions

bearing.

Since overloading greatly reduces bearing life,
the amount of thrust applied should not exceed the
recommended values.

General mechanical construction forwound-rotor
motors is the same as for other types with the
addition of rings, brushes, rotor windings, etc. (see
Fig. 4).

RECEIVING, HANDLING AND STORAGE
Each motor should be carefully examined upon

arrival, and any damage reported promptly to the
carrier and to the nearest office of the General
Electric Company.

Fig. Typical vertical motor

WARNING: LIFTING DEVICES ARE NOR-
MALLY INTENDED TO BE USED IN
HANDLING THE MOTOR ONLY, AND
ARE NOT INTENDED TO LIFT THE
COMBINED WEIGHT OF THE MOTOR
AND ITS CONNECTED LOAD. HOW-
EVER, IF A SPREADER BAR IS USED
TO_ .PIOVIDE PARrA.. LLEL LIFTING
FORCES IN LINE WITH THE AXIS OF
THE MOTOR AND PRECAUTION IS USED
TO AVOID SHOCK LOADING, CON-
NECTED LOADS NOT EXCEEDING 200
PERCENT OF THE MOTOR WEIGHT
CAN NORMALLY BE SAFELY HANDLED
WITH THE MOTOR LIFTING DEVICES.

If the motor is not to be install.ed immediately,
it should be stored in a clean, dry location. Pre-
cautions should be taken to prevent the entrance of
moisture, dust, or dirt during storage and installa-
tion.

During storage, windings should be protected
from excessive moisture absorption by some safe
and reliable method of heating. Space heaters, if

supplied; may be used for this purpose. The tern-

These instructions do not purport to all details variations in equipment to provide for every possible contingency to be met in connection with

installation, operation maintenance. Should further information be desired should articular problems arise which not covered sufficiently for the
purchaser’s purposes, the matter should be referred to the General Electric Company.



GEH-4212. Vertical, High.thrust Induction Motors

SAFETY PRECAUTIONS

WARNING
High voltage and rotating parts can cause serious or fatal injury. The use of electric machinery,
like all other utilization of concentrated power and rotating equipment, can be hazardous. In-
stallation, operation, and maintenance of electric machinery should be performed by qualified
personnel. Familiarization with NEMA Publication MG2, Safety Standard for Construction
and Guide for Selection, Installation and Use of Electric Motors and Generators, the National
Electrical Code, and sound local practices is recommended.

For equipment covered by this instruction book, it is important to observe safety precautions to protect
personnel from possible injury. Among the many considerations, personnel should be instructed to:

avoid contact with energized circuits or rotating parts,
avoid by-passing or rendering inoperative any safeguards or protective devices,
avoid extended exposure in close proximity to machinery with high noise levels, and
use proper care and procedures in handling, lifting, installing, operating and maintaining the
equipment.

Safe maintenance practices with qualified personnel are imperative. Before initiating maintenance pro-
cedures, be sure that all power sources are disconnected from the machine and accessories to avoid electric
shock. High potential insulation test for this equipment is not recommended; however, should it be re-
quired, procedures and precautions outlined in NEMA Standards MG-1 should be followed.

Failure to properly ground the frame of this machine may cause serious injury to personnel. Ground-
ing should be in accordance with the National Electrical Code and consistent with sound local practice.

perature of the windings should always be maintained
a few degrees above the temperature of the sur-
rounding air. It is recommended that motors in
storage be inspected, the windings meggered, and a
log of insulation resistance and temperature kept.
Any significant decrease in insulation resistance
should be investigated.

See page 7 of the Relubrication Section for
motors in storage.

If motor is to be in storage for over one year, it
is recommended that competent technical inspection
service be contracted for, such as General Electric
Installation and Service Engineering Department,
to ensure that the storage has been adequate and that
the motor is suitable for service.

INSTALLATION

LOCATION AND MOUNTING

Motors should be located in a suitable enclosure
to prevent access to the motor by children or other
unauthorized personnel in order to preventpossible
accidents. This is especially important for motors
that are remotely or automatically controlled or
have automatic resetting overload relays, since
such motors may start unexpectedly.

Allow enough space around the motor to permit
free flow of ventilating air and to maintain an am-
bient temperature of not over 40 C. Where a choice
of locations is possible, install the motor so it will
be subjected to the least amountof dirt, dust, liquid,
and other harmful materials. Mount the motor se-
curely on a level, firm foundation, align accurately
with the driven equipment, and tighten mounting
bolts securely.

Some precautions are necessary to assure satis-
factory operation of motors in pumping service.
The packing gland in the pump head should be kept
in good condition so that the liquid being pumped
will not be forced out along the shaft and enter the
motor through the lower bearing housing. Motors
driving pumps in pressure systems, where the
pressure is maintained after shutdown, should be
protected from overspeeding by check valves.

COUPLINGS FOR HOLLOW-SHAFT MOTORS
To ensure proper functioning, coupling bolts must

be tightened to torque values indicated below:

Bolt Size Torque (lb-ft) Bolt Size Torque (lb-ft)

5/16 20 5/8 180
3/8 37 3/4 320
1/2 90 1" 710



Vertical, High-thrust Induction Motors. GEH-4212

CAUTION: IT SHALL BE THE INSTALL-
ER’S RESPONSIBILITY IN ALL CASES
TO ASCERTAIN THAT THESE TORQUE
VALUES HAVE BEEN ADHERED TO.
THIS SHALL INCLUDE THOSE IN-
STANCES WHEN THE COUPLING
COMES MOUNTED IN THE MOTOR.
FAILURE TO COMPLY MAY RESULT
IN COUPLING BOLTS SHEARING AND
EXTENSIVE DAMAGE TO EQUIPMENT.

Vertical hollow-shaft motors are designed for

driving deep-well, turbine-type pumps and can be

equipped with either self-release, bolted, or non-
reverse couplings. The type of coupling is specified
by the pump manufacturer. Remove the drip cover
or the top cap to gain access to the coupling.

Self-release Coupling

Should the motor accidentally operate in the re-
verse direction, the pump line-shaft joints may un-
screw. The self-release coupling (see Fig. 2inset)
acts to limit the amount of this unscrewing. In nor-
mal operation, torque from the motor is transmitted
by the lower-half coupling through the driving pins
to the top-half coupling and thus to the pump shaft.
When reversal occurs and the pump shaft starts to
unscrew, the top-half coupling disengages from the
driving pins, thus uncoupling the pump and motor.

Proper functioning of the self-release Coupling
depends upon several factors. The pump shaft ad-
justing nut must be securely atached to the top-half
coupling, and the top-half coupling must not bind on
the lower half. Otherwise the adjusting nut lock-
screw may break instead of the coupling halves
separating. As a result, the motor would continue
to drive the pump line shaft, and the joints would
continue to unscrew. Serious damage may resultto
both the motor andline shaft. To check the clearance
between the coupling halves, place the top-half cou-
pling in position prior to installing the motor. It
should drop into place and rest solidly on the lower-
half coupling without forcing.

Proper alignment of the pump head shaft within
the motor hollow shaft is also important. After the
coupling releases, it no longer holds the pump shaft
centered. If the alignment is not good, the motor
shaft which is still rotating may rub the pump shaft
which has stopped, and damage will result.

A third requirement is that the distance between
the top of the pump shaft andthe inside of the motor
cover be at least enough to allow the top-half cou-
pling, when it releases, to clear the pins before the
shaft hits the cover. Check this clearance after the
adjusting nut has been drawn up to its final position.
To facilitate making this check, refer to Fig. 2 which
shows a maximum dimension "XH" from the top of
the coupling to the top of the shaft. Adhering to this

design limit will allow the shaft and coupling to fit
to clear the pins and still leave a small clearance
between the shaft and cover. For standard mo-

tors, dimension "XH" is 3 1/8 inches for C, D, and
K-254-286. L-213-256 dimension "XH" is 2 inches.

Depending upon the circumstances causing re-
versal and upon which line shaft joint unscrews,
there may be enough energy stored in the rotating
parts, at the time the coupling clears the pins, to
cause the pump shaft to continue to rise and strike
the motor cover. However, if the above conditions
are met, damage even in the most severe cases
should be limited to a broken top cap.

It is expected that the self-release coupling will
be called upon to operate only at infrequent inter-
vals. Operation from the usual cause, i.e., appli-
cation of single-phase power after an interruption,
can be minimized by proper selection of control.
When power is removed from the motor, the re-
verse flow of water through the pump tends to cause
reverse rotation or "back spin." If single-phase
power is applied during the back spin, the motor will
continue to run in the reverse direction. It will
drive the pump and tend to unscrew the line shaft
joints. The selection of control which prevents
automatic restarting after a power interruption, or
which employs a backspin timer to delay restarting
until the motor comes to rest, will reduce the fre-
quency of such occurrences.

Bolted Coupling

The bolted coupling allows up-thrust from the
pump to be taken by the motor bearings (see END-
PLAY ADJUSTMENT under MAINTENANCE). It is
similar to a self-release coupling except that the
driving pins are replaced by bolts, which should be
securely tightened to hold the two halves ofthe cou-
pling solidly together. (See Torque Requirements
on page 2. This type of coupling does not have the
self-release feature.

Non-reverse Coupling

The non-reverse coupling (see Fig. 2) is also a
bolted type, and it keeps the pump and motor from
rotating in the reverse direction. Thus, it not only
prevents the pump shaftfrom unscrewing, but it also
prevents damage from over-speeding anddamage to
water-lubricated pump shaft bearings which might
occur during back spin. In normal operation, motor
torque is transmitted to the pump shaft through the
two halves of the coupling which are bolted together.
The ratchet pins are lifted by the ratchet teeth, and
are held clear by centrifugal force and friction as the
motor comes up to speed. When power is removed,
the speed decreases, andthepins fall. At the instant
of reversal, a pin will catch in a ratchet tooth and
prevent backward rotation. The number ofpins dif-
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fers from the number ofteeth to multiply the number
of stopping positions.

Too rapid a decrease in speed can result in in-
ertia forces great enough to prevent the pins from
dropping. This condition is further aggravatedwhen
the pins become dirty, and their action becomes
sluggish. To permit operation when the time from
shutdown (the instant the stop button is pressed) to
zero speed is less than two seconds, the pins are
spring-loaded. For those cases invo1ing cycling
(frequent starting and stopping) and stopping times
greater than two seconds, the springs should be re-
moved to decrease wear on the ratche( plate.

A complete non-reverse top coupling is shownin
Fig. 2. This coupling includes a ratchet plate, pin
carrier, pins, springs, pin retaining plate, and cap
screws. Pins and springs are made of heat-treated
stainless steel. The pin carrier is one piece and
fits in place of the self=release coupling.

Motors shipped from stock may have their top
couplings and non=reverse assemblies packaged
separately.

When installing the non-reverse coupling, use
no lubricant. Lubrication will interfere with proper
operation. The top half of the coupling should seat
solidly on the lower half and the pins should touch
the bottom of the pockets between the teeth in the
ratchet plate. The clearance between the top-half
coupling and the top of the ratchet teeth should be
between 1/32 and 1/8 inch.

Two slots are provided in the outside, rim of
couplings so that a bar can be inserted to keep the
assembly from turning while the adjustment ofpump
impeller clearance is being made.

ELECTRICAL CONNECTIONS
Select and instal.l control equipment and wiring

according to National Electrical Code and soundlocal
pratlde. heck the vo|tage and frequency with
nameplate values. The motor wit! operate success-
fully but with somewhat modified characteristics,
when the line voltage is within plus or minus ten
percent of nameplate value, the frequency within
plus or minus five percent or the combinedvariation
within plus or minus ten percent (provided the fre-
quency variation does not exceed five percent).

Motors rated 200 voRs are designed for use on
208-volt systems.

Operation of a motor rated 230 volts on a 208-
volt system is not recommended because utiliza-
tion voltages are commonly encountered below the
minus 10 percent tolerance on the voltage rating
for which the motor is designed. Such operation will
generally result in excessive overheating and seri-
ous reduction in torques (National Electrical Manu=
facturers Association).
LUBRICATION

All grease-lubricated bearing housings are
packed with the proper amount of GE grease before

leaving the factory and will not require regreasing
until they have been in service for a time.

See instructions under MAINTENANCE for re-
lubrication recommendations.

OPERATION
Check the electrical connections.

When possible leave the motor disconnectedfrom
the load for the initial start. First make sure that
the rotor turns freely then operate the motorwlth-
out load for about an hour to test for excessive rio
bration and for any unusual localized heating inthe
bearings and winding.

To reverse the direction of rotation of a three=
phase motor, interchange any two line leads; to re-
verse direction of a two-phase motor, interchange
T

1
and T

3.

Operate the motor under load and check the cur-
rent. Do not exceed the steady value of nameplate
amperes times service factor.

MAINTENANCE
WARNING: BEFORE INITITA TING MAIN-
TENANCE PROCEDURES, DISCONNECT
ALL POWER SOURCES TO THE MA-
CHINES AND ACCESSORIES AND COM-
PLETELY DISCHARGE ALL PAR TS AND
ACCESSORIES WHICH MAY RETAIN
ELECTRIC CHARGE. FAILURE TO DO
SO CAN RESULT IN SEVERE PERSONAL
INJURY.

INSPECTION AND CLEANING

A systematic inspection should be m.d. &t rcgt-
lar |ntervals, depending on service and operating
conditions.

Keep both the interior and exterior of the motor
free from dirt off, and grease. Open motors should
be kept as dry as possible; if operating in dirty
places, they should be disassembled periodically
and thoroughly cleaned.

Motors may be blown out with dry compressed
air of moderate pressure, but cleaning by suction is
preferred due to the possibility ofwater in the com-
pressed air lines and the danger of blowing metal
chips into the insulation with compressed air.

WARNING: SCREENS AND COVERS ARE
PROVIDED AS NECESSARY FOR PRO-
TECTION OF THE EQUIPMENT AND
PERSONNEL. ALL SCREENS MUST BE
KEPT FREE OF DIRT AND DEBRIS TO
ENSURE PROPER VENTILATION, AND
MAINTAINED IN PLACE FOR PROTEC-
TION OF PERSONNEL.
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The condition of the non-reverse coupling should
be checked periodically by removing the drip cover
or top cap. If dirt has caused the action of the pins
to become sluggish, the pin carrier should be re-
moved disassembled and thoroughly cleaned with
a suitable solvent. The parts should then be dried
and reassembled in accordance with the instruc-

tions given under INSTALLATION-COUPLINGS.
Sometimes after a long period involving frequent
starts and stops, the surface of the holes in the pin

ADJUSTING NUT
LOCKSCREW

TOP CAP

NON’REVERSE TOP COUPLING

PIN RETAINING

SPRING (IF USED)

PiN CARRIER

RATCHET PIN

RATCHET PLATE

__
GREASE
RELIEF PLUG ----
UPPER (GUIDEI
BEARING

AIR DEFLECTOR -UPPER BEARING COVER

STATOR WINDING- --ROTOR CAST
END RING

STATOR PUNCHINGS

STATOR PIN OR
(AS REQUIRED)

AIR GAP

ROTOR PUNCHING5

STATOR FRAME

carrier becomes polished sotbat friction forces will
no longer hold the pins clear of the ratchet teeth
when the motor is running. This condition can be
remedied by roughing these surfaces with a piece
of emery paper wrapped around a rod.

Whenever the dismantling of couplings is neces-
sary, the use of witness marks will assure a bal-
anced condition when reassembly is complete.

XH

PUMP SHAFT "
PUMP SHAFT--.- -/ADJUSTING NUT SELF-RELEASE

TOP COUPLING

RIVI NG

AND
LOCKWAS HEF;

LOWER HALF
COUPLING

;//////
..-.’ TOP ENDSHIELD

GREASE F,TT,NG

LIFTING LUG. AIR INLET GUARD

R CAST FAN

STATOR COOLING
FINS

MOTOR HOLLOW SHAFT

/- AIR DEFLECTOR

HALF
COUPLING

LOWER (THRUST) BEARING

LABYRINTH SEAL (IF REQUIRED)

Fig. 2. Typical high-thrust, hollow.shaft motor with non-reverse coupling. Self-release type shown in inset.
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RELUBRICATION

Motors covered by these instructions employ
grease lubrication for both the upper (guide) bear-
ing and the lower (thrust) bearing.

The bearing housings are packed at the factory
with sufficient long-life grease for an initial op-
erating period. Since the oil in the grease will ul-

timately become depleted, it is necessary to re-
grease at intervals consistent with the service.
The following recommendations are offered as a
guide in determining the relubrication period.

Guide bearings in vertical motors carry rela-
tively light loads, and, under normal conditions of
operation, can be regreased every three to five
years. When conditions are more severe (hightem-

UPPER(GUIDE)
BEARING

TOP ENDSHIELD

GUARD I’AIR DEFLECTOR ,.STATOR WINDING
ROTOR CAST FAN

I,,

SHAFT
ROTOR CAST END RING

STATOR PUNCHINGS
ROTOR PUNCHINGS

AIR GAP

STATOR PIN
OR PINS

(AS REQUIRED)

LOWER BEARING
COVER

AIR DEFLECTOR

SCREEN
GREASE FITTING

GREASE RELIEF PLUG

SHAFT EXTENSION

GREASE RELIEF
PLUG

FITTING

LIFTING
LUG

UPPER BEARING
COVER

DISCHARGE

LOWER (THRUST)
BEARING

BEARING LOCKWASHER

BEARING LOCKNUT

LABYRINTH SEAL

Fig. 3. Typical solid-shaft motor for continuous up-and-down thrust. (For standard down-thrust only,
see bottom bearing arrangement in Fig. 2.)
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ADJUSTING NUT LOCKSCREW

NON-REVERSE TOP COUPLING
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LIFTING t.UG-,J
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PUMP SHAFT
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MOTOR SHAFT NUT
AND LOCKWASHER
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COUPLING

ENDPLAY
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FITTING
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U BEARING
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BRUSH HOLDER

--BRUSHES

PLATE

COLLECTOR RINGS

AIR INTAKE
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MOTOR
--SHAFT
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Fig. 4.

peratures dirty locations motor running continu-
ously etc.), regrease every one to three years.

Regrease the thrust bearings of motors wit
speeds above 1800 rpm every 1000 hours of opera-
tion with the interva not to exceed three months.
For motors with speeds 1800 pm and below, re-
grease every 2000 hours of operation with the
erval not to exceed six months.

Relubrication procedure is as follows. Remove
the grease relief plug and free the relief passage
of hardened grease. Wipe the grease fitting clean.
Or, if no fitting is supplied, replace the 1/8-inch
pipe plug with a standard fitting.

For best results, use GE long-life grease (No.
D6A2CS). Take care to exclude dirt fromthe bear-
ing housing and lubricant. With the motor at stand-

Typical wound-rotor type motor, showing rings, brushes, etc.

still, add grease, using a hand-operated gun until
the grease begins to move in the relief passage.
Allow the motor to run about ten minutes before re-
placing the relief plug.

For motors in storage and motors that are to
stand idle for a prolonged period and be subject to
moisture from condensation, the thrust bearing
housing should be filled with grease to minimize
corrosion. Add grease until it comes all the way
out the relief passage. When the motor is again
started, run it with the relief plug removed for
about ten minutes to expel excess grease.

Since the above method tends to purge the bear-
ing housing of used grease, complete removal of all
grease should be required only at infrequent inter-
vals. Whenever the motor is disassembledfor gen-
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eral cleaning and reconditioning, the housing should
be cleaned of old grease with a suitable cleaning
solventand dried thoroughly. Refer to mixture des-
cribed under insulation care. Pack the cavity above
thebearing with new grease until approximately two-
thirds full before reassembling.

END-SHIELD ASSEMBLY

Add a thin coating of a non-conducting grease on
end-shield rabbet and to threads of end-shield cap
screws when assembling end shields to the alumi-
num frame. (GE Grease D6A2C5 is excellent for
this purpose.)

END-PLAY ADJUSTMENT

WARNING: WHEN USING THE ABOVE
CLEANING FLUID, THE AREA MUST BE
WELL VENTILATED AND SMOKING OR
OPEN FLAMES PROHIBITED. FAILURE
TO COMPLY CAN RESULT IN PER-
SONAL INJURY OR DEATH.

For best results, the windings should then be
varnished with an air-drying varnish. More than
one coat may be required, depending on the condi-
tion of the winding.

The General Electric Company can furnish in-
sulating varnish best suited for definite operating
conditions. Consult the nearest General Electric
Sales Office.

Standard high-thrust motors are designedto with-
stand only momentary up-thrust. This up-thrust,
which can exist for a few seconds during starting,
is taken by the guide bearing. To prevent the thrust
bearing from losing radial stability during this time,
the motor end play is limited to a few thousandths
of an inch by shims inserted in the housing above the
upper bearing. This adjustment is made atthe fac-
tory and neednotbe disturbed on anew motor. How-
ever, should the motor be disassembled for any
reason, the adjustment must be made upon reassem-
bly to avoid damaging the bearings.

Whenever these motors are reassembled, the
shims should be replaced and the end play checked
to see that it falls within the allowable 0.005 to
0.007 inch.

Motors which must withstand continuous up-
thrust have a somewhat different construdtion. The
thrust bearing is arranged to take this up-thrust
and is clamped" in the bearing housing. No shims
are used in these motors since the lower bearing
is of the type which can withstand axial load in both
directions.

INSULATION CARE

Whenever the motor is disassembled for general
cleaning, the windings should be brushed free of
dust and washed with a cloth or brush wet with a
suitable cleaning solvent.

The cleaning fluid used to clean the coils must
have grease-dissolving properties, but must not
affect the electric insulation or varnish. Many
cleaning fluids in common use, which are suitable
with respect to .the foregoing, may be extremely
hazardous because of their toxicity, inflammability,
or both. The following mixture is a suitable sol-
vent for cleaning windings,, bearings, and the bear-
ing housing:

25 percent methylene-chloride (if unavailable,
trichlorethylene may be substituted)

70 percent Stoddard solvent (petroleum spirits)
5 percent perchlorethylene

REWINDING CAUTION: TO AVOID DAM-
AGE, THE TEMPERATURE OF THE
ALUMINUM FRAME MUST NOT EX-
CEED 200C DURING THE STRIPPING OR
BAKING PROCESS. AN OPEN FLAME
SHOULD NOT BE USED.

WOUND-ROTOR MOTORS

COLLECTOR RINGS

Keep the rings clean and maintain their polished
surfaces. Ordinarily, the rings will require only
occasional wiping with a piece of canvas or nonlint-
ing cloth. Do not let dust or dirt accumulate be-
tween the collector rings.

BRUSHES

The brushes should move freely in ’the holrs,
and at the same time make firm, even contact with

the collector rings.

When installing new brushes, fit them carefully
to the collector rings. Be sure thatthe pigtail con-
ductors are securely fastened to, and make good
contact with, the brush holders.

CAUTION: DURING STARTING, EXTER-
NAL RESISTANCE MUST BE PROVIDED
IN THE SECONDARY CIRCUIT TO PRE-
VENT HIGH IN-RUSH CURRENT WHICH
WOULD DAMAGE THE COLLECTOR
RINGS AND BRUSHES.

RENEWAL PARTS
When ordering parts, give description and state

quantity of parts desired, together with the name-
plate rating and model and serial number of the
motor. For couplings, also specify the type, bore
and keyway size.

Requests for additional copies of these instruc-
tions or inquiries for specific information shouldbe
addressed to the nearest office of the General Elec-
tric Company.

GENERAL ELECTRIC COMPANY, SMALL AC MOTOR DEPARTMENT, HENDERSONVILLE, TENNESSEE 37075
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