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In addition to the above, there is other 
maintenance which must he done on particular 
parts of a motor -- bearings, windings, arma­
ture, and electrical circuits and controls. 

(a} Bearings. They should be frequently 
inspected and, if they are the older types of 
sleeve bearings, supplied with oil. Newer 
sealed bearings are grease lubricated and do not 
require such frequent maintenance. The safe 
temperature rise for a bearing is 40 °C (104 °F} 
above the air temperature of the area in which 
the motor is located. If a bearing becomes too 
hot to touch, reduce the load if possible. Then 
feed lubricants carefully, loosening the nuts on 
the bearing cap. If the machine is belt-con-. 
nected, slacken the belt. If no relief occurs, 
shut down the motor in order to prevent the 
bearing from £reezing. 

A warm bearing, or "hot box," will probably 
be caused by one of the following: no oil; ex­
cessive belt tension� failure of oil rings to 
revolve with shaft; rough bearing or journal 
surface; improper application of motor; improper 
fitting of journal boxes; bent shaft; misalign­
ment of shaft and bearing; dirty or poor-grade 
oil; loose bolts in the bearing cap; excessive 
end-thrust due to misalignment of motor with 
respect to driven equipment; end-thrust due to 
magnetic pull; excessive side pull because the 
rotating part is off center; vibration. 

(b) Windings. The windings in electric
motors should be snug in their slots and the in­
salation should be fresh, flexible, and treated 
with varnish. This condition is best.maintained 
by periodic cleaning. Motor overhaul, which in­
cludes varnishing and baking treatments, is usu­
ally performed by specialty shops. 

One condition which frequently hastens 
winding failure is movement of the coils due to 
vibration in operation. As the insulation dries 
due to age, it loses its flexibility, and vibra­
tion may cause short circuits in the coils and 
possible failures from coil to ground, usually 
at the point where the coil leaves the slot. Prop­
erly-applied varnish and baking treatments will 
fill all air spaces caused by drying and shrink­
age of the insulation, will maintain a solid wind­
ing, and will provide an effective seal against 
moisture. Improper varnishing will have the oppo­
site effect, however. For this reason, it is 
advisable to have spare motors -- and to have 
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Table 30 
ates Description of Certific 

for Water Programs (197 1) 
Programs 

Mandatory programs 
Albama 
Arkansas 
Connecticut 
Florida 
Georgia 
llllnols 
Indiana 
Iowa 
Kentucky 
Louisiana 
Maine 
Marylat'ld 
Massachusetts 
Michigan 
Minnesota 
Montana 
New Jersey 
New York 
North Carolina 
Ohio 
Oklahoma 
Pennsylvania 
South Carolina 
South Dakota 
Texas 
Vermont 
Virginla 
West Virginia 
Wisconsin 

Total 

Voluntary programs 
Arizona 
Calllomla 

Colorado 
Delaware 
Hawaii 
Idaho 
Kansas 
Missouri 
Nebraska 
Nevada 
New Mexico 
Oregon 
Utah 
Washington 

Total 

Grado Cl�sslficalioas 

Municipal Olalllbution 
Traatrnont SySloma 

IV-I 

C-A C-A

C-A 

IV-I IV-I 

IV-I 1-111
IV-t 1-1\/

C-A C·A
I-IV 
0-A D·C 

1-111 1-11
A·D A-0

V-I V-1

111-1 111-1

C-A
I-IV 1-ll 
0-A 0-A 
WC3-WA1 
D·A 
HII 1-11

0-A 0-A
J,IV 

111-1 111-1
IV-I

51-IV 3 1-11 
-1 C-A 20-A 

13 others 2C-A 
15 olt\ers 

0-A 0-A 
IV-I

D·A

IV-I
IV-I 
IV-1 IV-I 
D·A D-A 

0-A 
IV•I 1\/-1 
IV-I
O•A
111-1 

VH 
11-1 111-1

7 IV-1 '20-A 
50-A 2 IV-I 
3 others 2 111-1 

•only highest grade ls permanent. 

Cerlificata Ourallon 

lnduatrtal Rene..,abta Can Be 
Plants 

Permanent 
(�II R�•l<l�&d. 

5 X 

C·A 2 X 

X X 

1 X 

IV-I 1 X 
3 X 

2 X 

1 X 

I-IV 1 

1 X 

1 
I-IV 3 X 

1 X 

X 

3 X 

V-1 1 X 

1 X 

X 

1 

X 

1 X 

2 X 

0-A 1 ){ 

1 X 
x· X 

X 

1 
111-1 X X 

2 X 

2I-IV 7 21 

5 others 

0-A 1 X 

3 X 

5 
2 

3 X 

IV-I 1 X 

0-A 5 X 
2 

IV-I X 

3 X 

2.5 
X 

5 X 

1 X 

20-A 2 8 

2 IV-I 

































Figure 14 
Leak Nap-Symbols 
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those whose holes have not been punched out) are 
returned to the storage box. On the remaining 
cards, the stylus is inserted through the hole 
corresponding to Wednesday, those cards drop down 
when the stylus is raised, and the others return 
to the box. Finally, the remaining cards are 
turned on end and the operation is repeated for 
the fourth Wednesday in July. The cards which 
drop out contain all the maintenance work sched­
uled for that particular day. 

(8) Make Work Assignments. For a plant
served by two or three operators, no further 

ITEM 

3" & SMALLER MAINS 

4• Mil.INS 

6" MAINS 

s• MAINS

LARGER MAINS 

VALVE 

VALVE,CLOSEO 

VALVE, PARlLYCLOSED 

VALVE IN VAULT 

TAPPING VALVE & SLEEVE 

CHECK VALVE (FLOW -+l 

REGULATOR 

RECORDING GAUGE 

HYDRANT 2-2½ • NOZZLES 

HYDRANT WITH STEAMER 

CROSS-OVER (TWO SYMBOLS) 

TEE &CROSS 

PLUG, CAP, & DEAD END 

REDUCER 

BENDS, HORIZONTAL 

BENDS, VERTICAL 

SLEEVE 

JOINT, BE.LL & SPIGOT 

JOINT, DRESSER TYPE 

JOINT, FLANGED 

JOINT, SCREWED 

!OS 
SKETCHES 

S'EtTIO.'IAL 
PLATS 

V#.LVE aEC()!(0 CQMPREI\EIISWE 
INTERSECTION MAP & 

SHEETS VAtVE PLATS 

SIZE NOTED SIZE NOTED 12" 24� 36" 

0 0 

EiJ EB EB 

.
, r 

--®--�� 
G G G 

:9: .ffl:0 -Q- .0 -Q- -.0 

-Q- ♦0 -Q- :f/D ◊ -t<f> 

__ .,L __ __ _,L __ --="=--
--i- --l7 --i -

>*> >f> >*> >*> i IBSB BSEB 
>-- � >-- � >-- -?
PLUG CAP 

0 

.l 
'

---®-­
G 

©0 \9 -

o e
® 

__ ...AL_ __ 

-1 \T
)) )) 
BS 

/ 
BS 12•; 8" :, r , 

-+7'NOTED -+ NOTED ___ /NOTED -- _/ 

f): 'l, 
UP 

).
OOWN 

,, 
BELL SPIGOT ... ,., 

II 

NO SYMBOL NO SYMBOL NO SYMBOL 

{DOPEH CIRCLE· HYDRANT ON 4" BRANCH 
C\..OSEO CIRC\..l • llYOlll\J,T 011 !I' flllAJICll 

®OPEN CIRCLE• 4" BRANCH, OR NO 4Y.I"' NOZZI.E 
CLOSED CIRCLE - 66 BRANCH & WITH 4½" NOZZLE 

STEAME.q NOZZLE SYMBOL IS CAPPED MORN 
HOSE NOZZLE SYMBOL IS UNCAPPED MORI! 

(!} •3/LG• DIAM. 2 ·3/32• OIAM. 




















