Single Phase Mdtars

INSTALLATION AND CARE

Flgure No. 1

FOUNDATION.—A solid substantial FOUNDATION
ghould be provided for the installation of any Motor.
Whan the Motor is mounted upon the foundation, it
should be belted down securely, and when so fast-
aned the armature shaft ghould be level.

CEILING BUSPEMNSION.—If it iz desired that the

Motor bg INVERTED and attached to the ceiling, this
san bo acsomplished by turaing the end brackoetas 1207

g0 that the ofl wells will be in & vertical position.
@are chould be taken to see that no dirt 1o allowed to
got between the end-bracket and the shoulder on the
freme of the Motor, which would result in throwing
the bearlnga out of allgnment.

SIDE-WALL SUSPENSION.—If the Motor iz to be

mounted directly on the SIDE-WALL, thizs can be ac
somplished By turning the ewd-liach=la 30" ow Lhal

the ofl wells will be in & vertical position, providing



the Motor ie wound for four or elght poles, such as:
80 eyele, 1760 RPM
60 crele, B70 RPM
50 eyele, 1460 RPM
50 cyele, T30 RPM
256 cyele, T30 REPM
Other Motors wound for two, six snd ten poles

such ns:
60 oyela, 1166 RPM
G0 ewvels, 970 RPM
26 cycle, 1460 BPM
185 oyele, 1540 RPM
76 cyele, 1460 RPM

ahauld be provided with a epecial brush-holdar in or-

der to locate the brushes in thelr proper rejation to.

the field poles. The end-brackels will be turnsd Ip
the proper posltion at the factory, and the apecinl
brush holder If reguired will be furnished without
charge at that time, provided information is Eiven on
the order 45 to the positlon in which the motor will be
Installed, If the end-brackets are to be turned at the
factory, please specify clearly how the Motor wili be
installed, and if it [5 to be mounted upon the slde-wall
Indicate whether the puller is to be on the left or the
right of the Motor when facing the slde-wall.

REVERSING ARMATURE.—When ahipped thir
Motor was assembled with [te armature in proper po-
#itien. The armature must not be reversed, cod for
end, berause the field and armature fron will not lne
up, and the Motor will oot pull tte load properly if
thig fa done.

BELTING.——If belted to the apparatua to be driven,
the armature shaft should be parallel with the shaft
which it is driving s0 as to prevent the shoulder on the
armature shaft from erowding over against one bear-
Ing. A pulley of the size regularly listed with the
Motor ghould be used, as that slze bas been salested to
#ecure continued satisfactlon from the belt and the
bearinga. There should be a reasonable distanes ba-
twean the eenter of the armature shaft and the eanter
of the shaft being driven so as to ellmiinate the neces-
elty of having to run the belt very tight, which would
produce unnecessary [riction loads, Whenaver pos-
8lble, the direction of rotation should be such as to
cause the pull to be on the hottom eide of the baelt
Tha instaliation of & Motor directly under the shaft
being driven should be avolded, as this tends to pro-
vent a&n even and satisfactory belt tension and belt
contaot with the Motor puller.

GEAR CONNECTIOM.—If the Motor is geared to
the apparatus to be driven, the gear and pizion should
oot mesh so tight as {o prevent a thin piece of paper
from befng pulled from between the teeth without
tearing.
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GENERAL DATA

ALLOWABLE VARIATION FROM RATED VOLT-
AGE.—All Motors will operate successfully at rated
load and frequency with voltage not more than 10
per cent above or below oame-plate rating, but not
recessarily in aecordance with the standards estab-
lehed for operation at normal rating.

ALLOWABLE VARIATION FROM RATED FRE-
QUENCY.—aAll Motors will operate successfully at
rated load and wvoltage, with frequencies not more
than b per cent above or below the name-plate rating,
but not neeessarily ln accordance with the standards
eatablished for operation at normeal ratine

ALLOWABLE COMBINED VARIATION OF YOLT-
AGE AND FREQUENCY.—All motors will operate
succeasfully at rated load with combined varlation in
voltage and frequency not more than 10 per cent
above or below the name-plate rating, provided the
Umits of varlations given above are not exceeded, but
oot necessarily in aeceordance with the standards
eatabliahed for operation at normal rating.

At a lower than normal voltage the efficiency and
power-factor will be inereased at light loads; the full
load constants, however, are usually somewhat lower.

The speed of induction Motors depends chlefly upon
the frequency of the aupply circuit. When the fre-
quency and voltage are normal, the speed of the Motor
will only vary 4 per cent or § per cent, according to
percentage of rated capacity it is developing,
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IN CASE OF TROUBLE WITH THE MOTOR,
OBEERVE THE FOLLOWING:

1st. See that the COMMUTATOR i# in pood esndi-
tion. It may be that starting frequently with brushes
not bearing properly, or attempting to carry a heavy
overload, or for gome other reason, the Motor has been
allowed to run ar & repulsion Motor with the brushes
bearing on the commutator. Thiz produces sparking
sufficlent to roughen the commutator and cause the
brushes to make poor contact. In that event sandpaper
the commutator with coarse sandpaper (No. 11 or
No. 2) 80 as to clean ft and keep the lnsulation level
with the commutator bara. Tee a block of wood to
hold the sandpaper o that the high spots may be cut
down to & level with the low ones, (Do nol use emery
cloth or emery paper to clean the commutator.) Where
commutator is badly burnt, the armature should be
removed and placed in a lathe, where a slight cut
should be taken off the commutator.

2nd. The BRUSHES should fit well in the brush-
holders, but still be free enough to allow the eprioge
to press them frmly against the commutator. Also
sea that ther bave a good bearing fit against the
commutator.

ird. Be certain that the BRUSHES are long enough.
It may be thaet they have worn down so that the
eprings canpot foree them to make good contaet with
the commutator.

4th. Examine setting of the BRUSH-HOLDERS.
They should be set exactly at the point indicated on
the index plate on the commutator end of the Motor
tor right (clockwiee) or left-hand (counter-clock-
wiee) rotation facing commutator, as the case may be.

After the governor has acted and the Motor Is
carrying its load, the spring barrel ring should entar
the bore of the brush-holder sufficiently so that the
parallel motion flngers which are fastened to the
brush-holder rest on the putside of that ring. The
bruah-foldeér should oot be clozer to the commutator
than %4 inch,

Examine the brush-heolder and spring barrel to see
that the spring barrel ring does not stiek in the brush-
holder. This would prevent the brushes from dropping
baek on the commutator when the Motor stops.

Gth. Mote how the Motor ls CONNEOTED, whether
for 110 or 220 volis, and see that it corresponds to
the voltage of the ecireuit to which the Motor Is comn-
nected. (See diagrames, page §.) Be certain the voit-
age {8 up to normal at the Motor terminals all the
time the Motor is starting and earrying its load.



fth. Examine the GOVERNOR MECHANISM, It
may not operate satisfactorlly, due to the mechanlsm
becoming clogged with dirt. An oceasional drop of oll
oo the governor mechanlsm bearing points will do no
harm, A hand-bellows or eompressed air should be
uzed occaslonally to blow the aceumulation of dirt out
of the Motor. Btorage in & damp place for some Hme
may cause a sufficlent amount of rust to sccumulats
ag to prevent (ts satlsfactory operation, However,
suck troubles are very infraguent,

Tth. Examine the SHORT CIRCUITING DEVICH.
If the segments do not make good contaelt with the
commutator bars, there will be sparking between the
segments and commutater bers after the zovernor has
acted, A good cleaning, using coarse sandpaper or &
half-round fle, will usually eliminate thia trouble.
There will be no occasion for troohle at this polmt
except for an abnormal accumulation of dirt or fre-
quent imposition of loads In execss of the maximum
capacity of the Motor.

8th. Test short elreuits in armature. This may be
done as [ollowa:

(A) Disconneet the Motor from the apparatus It
Ie driving.

{B) Railse the brushes off the commutator,

{C) Close the switeh which iz used to start the
Motor,

(D)) Turn the armature slowly by hand. If there are
any short elrenita in the armature, it will apparently
etielr opposite ezch pole. The tendency to stick will
b quite promounsed, and the armature will turn with
& decided jump as the defective coils pass the centar
of the pole. If the armature turns fresly, thenm the
winding i1s all right.

dth. Test for ghort elreuits in the Beld winding.
This may be done as follows:

(&) Ralse the brushes off the commutatar,

(B) Close the switeh, thus throwing the Held wind-
ing acrass the line, Leave the awitch closed for a few
minutes.

(C) 1f there {8 a defective coll there will be an un-
usual heating in the defective coll or coils,

10th, Examine the bearlngs to see if they are worn,
It the armature la striking the iron of the feld, thie 18
a sure indieation that the bearings are worn out and
muet be replaced. As the clearance between the arma-
ture and field varies from .015" to .030", dependent
upon the size of the Motor, a bearing should be re-
Dblaced which shows any appreciable eign of wear, A
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spring In it to prevent it from turning untll the lock
spring is removed,

2nd. CHANGE OF FREQUENCY (may be cauead
by change of generators, or by poor regulation of
engine or water wheel). It is not infrequenat that the
current {8 supposed to be axactly 60 aycles, or some
other particular frequency, when on investigation it is
found that the speed of the generator Is sufflelently
higher or lower than what it should be to give that
frequency. to make a variation of a2 much as 54
to 109 .

ird,. CHANGE OF VOLTAGE at the motor ter-
minals,

(B) Frequent starting of large Motors on the trans

{A) Sudden ehange of load on gemerator.
mission line,

(0} Heavy varying load on Motors on same circuft.

4th. LOW VOLTAGE. Causes:

{A} Wire whieh f= too small.

{B} Transformer which is too small or has poor
regulation with an induction load,

(C) Loose comnections, either at the motor termi-
nale or et the switch or In the line,

Bth. Owerload.

Bth. Poor contact between short-circuiting BOE-
ments and commutator bers, resulting from an unp-
usual mecumuiation of dirt.

TEMPERATURE. The permissible temperature
rise of electric Motors generally considered as stand-
ard by all engineering bodies iz 40° Centigrada ar 72
Fahrenheit above the temperature of the surrounding
atmosphere, Motors will carry a full load
continuously with a rise of temperature well Inside of
those lmits If located in a room having good ventila-
tlon and a temperature not above 407 Centigrade or
104° Fahrenheit,

If rurther information i= desired, communicate
with Century Electrle Company, St. Louls, Mo., or
with our nearest District Sales Office.
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Close the switch and note whether the speed of the
Motor decreasea after ihe governor has acted; If it
does, then loosen the spring barrel nut ope. two or
more turns, as necessary. When that is regulated, and
it during the tlme the Motor I3 starting the voltage is
maeintained at 110 or 220 volts at the Motor terminals
{according to the connections), its failure to aet s
probably an overload; however, as a trial the apring
barrel nut may be locssned one or two turma, return-
Ing it to its original positlon if it does not produce
the desired result. This nut can be reached by re-
moving the end hracket from the commutator end of
the Motor, when the nut will be found on the armm-
ture shaft. It has a lock epring (in the later types a
steel spring 8 used) in it to prevent it from turning
until the lock spring s removed.

Failure of the governor to act, under a load within
the rated capacity of the Motor, with proper voltage
&l the terminals all the time the Motor i3 belng
atarted, indicates that the frequency of the elrewit is
lower than that which will allow the Motor, when
ander load, to reach such & speed ma to enabls the
governor weighte to overcome the tension of the gowv-
#rnor epring and take the tension off the brushes, and
it is therefore necessary to loosen the spring barrel
nut. Providing the frequency was sueh that nnder
proper voltage the governor would act. then If the
Motor has a full load or an everload to start. it may
not be able to develop sufflclent power with a low
voltage to carry this load at sueh a speed (above its
full load speed) as will enable the governor to act.

In some small motors, adjustment §8 not necessary;
#0 on these a non-adjuatable epring collar is used in-
atead of our adjustable spring barrel put.

FREQUENT ACTING OF THE GOVERNOR. This
would Indicate one of the following causes:

1st. The most probable cause 18 that the TENSION
OF THE GOVERNOR SPRING iz NOT CORRECT
FOR THE FREQUENOY of the clreuit on which the
Motor {8 installed, henee the Motor is unable to reach
fuch a epeed before the governor acta as will allow
It to bring ite load up to full speed (which is governed
by the frequency of the eirenit) after the govarnor has
acted. The trouble may or may not be accompanfed
by blowing of the fuses, Providing the proper voltage
Is maintained at the motor terminals all the time the
Motor fa starting, the remedy ie to tighten the apring
‘barrel nut one or more torns, as may be necespary,
This nut can be reached by removing the end bracket
from the commutator end of the Motor, when the nuot
will be found on the armature shaft. It bas a lock
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heavy rumbling sound at the time of starting usually
Indicates the bearing s badly worn, although the
armature does not quite touch the feld.

11th. HOT BEARIMNGS. The bearlng on the com-
mutator end of all Motors will Bhow 4 nermal tempera-
ture rise in exeess of the bearing on the pulley end,
because of a lesser forced ciroulation of air around it
However, the temperature rise should mot excesd 40°
Cent. or 71" F. above the surrounding atmosphere.
ﬂ.n;;inne of the following causes may result In a hot

earlng:

(A} Oil which Is too heavy.

(B} Ol which is too thin. [(Select o good grade of
mineral lubricating oil which i3 not affected by a
change In temperature. )

(C) Dirt or grit in the oil,
(D) The belt may be too tight,
{E) Gears meshing too tight.,

(F) The pulley hub may be rubblng aeainst the
bearing.

{G) The Motor may not be properly [oed up, caus-
Ing the armature shaft shoulder to pull or be pushed
agalnet one bearing.

(H) The shaft may be sprung.

FAILURE OF GOVERNOR TO ACT AND TAKE
THE TENSION OFF THE BRUSHES. This would
Indicate that one of the following Is the cause:

1st, LOW VOLTAGE. The voltage at the Motor
termingls muet not be lower at any time than that for
which the Motor is wound, if the Maotor is expested to
develop its rated capacity. (The power an alternating
current Motor will develop waries directly as the
pquare of the impressed voltage,)

Znd, OVERLOAD. Freguently in cold weather poor
ofl will be so nearly frozen in line shaft or other bear-
Inge as to cause a heavy friction load.

ird. FREQUENCY different than that for which the
governor spring tension is adjusted. (Remember the
frequeney of the cireuit governa the speed of any A. O,
fonduction Motor,) It is not infrequent that the current
I8 pupposed to be exactly 60 cycles, or some other
particular frequeney, when on investigation it is found
that the speed of the generator (e sufficlently hlgher
or lower than what it should be to give that frequency,
to make a variation of as much as §9% to 107%.

If the Motor is disconmected from the apparatus it
s driving, and the governor acts properly after closing
the switch, then “'1," “2' or 3" 18 the probable canse
of its failure to aet when connected to [ts load.
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g Single Phase Motors 40 not reguire the
uee of any oxternsl device .other than an ardinary
knife switeh to start them. This lllustration showe
the method of conneeting throvgh the switeh to the
line wires.

This illustration shows the methed of tonnecting
the Moter through a starter to the line. We recom-
mend for the benefit of all Interested in the Installs-
tion that a starter be need with mll Motors of T
borsepower and larger,

[y

Figure No. 8

Figure No. 8 shows the method of conneeting Mo-
tora wound far reversing the direction of rotation
with a double throw switeh, Ta reverse the direction
of rotation, it is necessary that it ba allowed to alow
down sufficient for the governor o return to Ite start-
ing position and press the brushes against the com-

FUSES.—Where o Motor is atarted and stopped
automatically and is Installed in ap out-ol-the-way
Place or controlled from a distanes, we do not recom-
mend the use of a fuse having a rated eapacity of
more than 1009% to 1104 of the rated AMPEre CRAPE-
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147
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Fgure No, 11
1. Oil Rings,
4%, Bhort Cireuiting Bag-

Locking Spring,
ent. 147, Phosphor Bronze

il. Spring Barrel.

43. Spring Barrel Nut

46, Spring Barrel But
Locking Serew,

Bearing Sleave,

175, Governor Welght
Thrust Washer.

176, Governor Welght Rall

49, Governor Spring. Bearing,
66. Spring Barrel Ring 1. Bpring Barrel Ring
{Bteal). { Brass).

135. Bhort Cireniting 201A. Spring Barrel Ring
Segments, (Irom).

141. Spring Barrel. ; 241, Spring Barrel

143. Spring Barrel Nut. 242, Epring Barrel Nut,

146, Spring Barre!l Nut 413, Governor Weights,

BB There bas been & constant development of
Motors ever since the motor has been oo the market,
with the rezult that various Lyp=a of governor mechan-
lems have been used for the varlouaz conditiens. The
object of showing -these illustrations is to establlah tha
proper nomenciature, which will ke of aseistance in
orresponding or ordering repale parte.
—_—1f



the eonpections to the line through an ordinary two-
pole knlfe switch and the fuse bloek, while Flgure T
will indicate how the nop-Inductive resistance starting

148 e pox should be Installed if any Is used with the in-
F’ [ stallation.
5l < R < Elther 110 or 220 wvolts (or such other correspond-

.

"4: ing veltages), are eguelly satisfactory, providing the
roltage is maintained at the Moter termlinals, and
{hey may be used on circuits having voltage 100-129
or 200-240 volts. Sinee (L I3 common practice in the
imetallation of small Motors to install wires with a
rlew to mechanieal strength, we recommend that as
tar sa possible, all Motors be installed on 220-volt
service, for if the wirea are of liberal size, It will re-
sult in more certainty of good voltage al the Motor

3 terminals and cspecially when the Motor may be over-
joaded. The maintenance of proper voltage at the
Motor terminals is absolutely necessary. Low voltage
results in & rapid dropping off in horsepower capaclty

y of any Motor, sinee the power that an alternating cur-
rent Motor will develop varies directly as the square
of the voltage impressed at the Motor terminals,

Example.—aA 110-volt Motor supplled with eurrent
&t 96 volts will develop only about 76% 88 much
power as it wouold if supplied with eurrent at 1140
rolts.

'1?1‘:9 tollowing diagrams show the connections aer
they should be on the board inside the Motor, under-
neath the binding posts uzed on old atyle Motors fitted
#ith a terminal block.

1m0 CO—=0D = 5 110
Tolts OA BO & B . Volts

FMgurs No. 12 These diagrams show
3 the way the lmne
wirez ghould he con

13, Governor Weight. Stad. nected to the flexible
16, Governor Welght 122, Bell Crank. terminal leads for the
Btad. 123, Governor Welght ] different voltages for
21 Ol Ring. Link. | which it is wound,
2, Ball Crank. 144, Governor Welght Flo Figure Nao. B
23, Qovernor Welght 16t, Governor Welght
Link. Roller Bearing.
6. Bell Crank Stud. 213. Governor Welght.
47. Bearing Sleeve. 222. Bell Crank,
48, Qovernor Weight Fin 223, Gowvernor Welght
bl. Governor Welght Link,
Pln Guide Washer. 248, Governor Welght Pln.
113. Governor Welght, 318, Governor Welght,
116. Governor Welght 348, Governor Welght Plm
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If the Motor s Installed in a dusty place, the ofi
should be drawn off at least every two weeks and
replaced with elean oil.

1f the oll ringa rattle, it is a sure indication that
there is not sufficient oil In the wells.

Figure ¥ Flgure 4

(B) CENTURY WOOL YARN SYSTEM OF Li.
BRICATION. —Motors cquipped with this system of
lubrieation, when shipped from the works, have the
wool varn saturated with ofil. However, before gtert-
Iog the motor #ill the il wells by adding slowly tu
each oil well, at least the amount of oil designated Flgure Nao. 13
on the tag attached to the motor.

IF THE BEARING IS REMOVED from the ahaft
the yarn should be lifted from the bearing before re For M& and ME Brames
placing lu puevenl 12 DRINE Iorced between the ghaft
and the bearing. When replacing the varn an equal

amount should be packed on each side of the bearing %2. Parallel Motion 52. Parallel Motion Links.
and so located over the slot of the bearing that the
spring on the oil well cover will press the varn dowr Fingers. 101 Index Arm.

on the shaft
(C) BALL BEARING VERTICAL MOTORS.— Tt 81: Brushes. L e B
oll vertical motors, remove the plug from the top of ¥8. Brush Springs. 142. Brush Holder.
the ofler and A1 with oil.
VOLTAGE CONNECTIONS.—The standard practies.
of Century Electrie Company s to wind % Motor Parta 32, 52, 1233, while deslgnated separate, are
with interchangeable Leads for 110-220 volt connec riveted together and must be ordered complate.
Haons (exeepting reversible motorz).  Other finter-
changeable connections of corresponding voltage will
ba supplied on special orders, Figure 5 will Indleate
the way the terminal leads should be connected to
gollics fur (hese voltages While $E524% Sinele
Phase Motors do not require other than an approved
gingle throw switeh to start them, some power com:
panies require reslstance starters for motors T
harsepower and larger, hence, Figure & will indicate
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Flgura No, 14

343, Bpring Barrel Nut.

35. Short Cireaiting Segmenta.

49, Governor Spring.

413, Governor Welghts, Complete.
448, Governor Welght Fins.

66, Spring Barrel Ring (Steel)

241 Bpring Barrel.

Parta 55 and 341, also 418 and 448, while designated separats, are 2o assembled

that thay muast be suppllied togethar

DIRECT CONNECTION.—If the Motor fs to be
direct eonnectad to the shaft of the apparatue Lo be
driven, the itwo shafis should be In exact alignment.
The Coupling should praferably be a flexible soupling,
ginee guch & coupling ellminates vibrations from the
Motor, prevents unduoe friction loads wpon the bear-
fngs due to the shafts being a little out of allgnment,
or erowding or pulling of the armature shaft agalnet

‘ans bearing.

Flgure Mo, £

DIRECTION OF ROTATION.—The direction of ro-

tation of any standard (E@5% Single Phase Motor
ean bo changed by shifting the brush-holder (see Pig.
2). On the commutator end of the Motor & brasa
plate will be found atbached to the end-bracket with
twro llnes cut in I, at the side of which are the letters
“R'" and “L", or there will be equivalent marks on
the end-bracket. Loosen the lock serew and move the
brush-holder to one of these index marks, either "L"
(for left-hand) or "R (for right-hand or clockwise
rotation), to secure the dasired direetion of rotation.

OILING, — (8TANDARD HORIZONTAL MOTORS).

(A) OIL RING LUBRICATION—Before starting
the Motor wash out the bearings with kerosene or
gasoline to remove any dirt or cindere which may
have accumulated after the Motor hasg left the factory:
then replace the brasz plug in the bottom of each
oll wall, secrewing them up sufficlantly tight that the
s will oot leak out. Use clean, mineral engine oll
(oot heavy cylinder oil, animal fat or vegetable oil),
and A1l the well until the oil flows from the small
twle or overflows the bearing housing. 0Ofl should he
selected which Is not liable to freeze at the ordinary
temperatures eneountered in the place where the Mo-
tor Is installed. A light grade of Gasoline Engine
Ol wiil nsually be found (o be guite patisfactory. Do
aot use of]l 30 thin that It splatters or is thrown off
of the oil ring. Then s¢e that the Armature turns
trealy before cloalng the switch,

o
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