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MAGNETIC GENERAL PURPOSE STARTERS

MAGNETIC STARTERS to which this leaflet
applies are listed with their basic class numbers in
Table 1.

Use this leaflet for guidance in installation, ad-
justment, operation, and maintenance of standard
Magnetic Starters. The standard Class 11-206 Size 5
is used as an illustration. The information in this
leaflet may also be used to advantage for starters
which differ from the standard in electrical or me-
chanical modifications.

This leaflet, the specific diagram of connections,
and the general and specific device leaflets shipped
with the starter should all be carefully studied before
attempting to install, adjust, operate, or service the
equipment and its devices. See column "E'" of Table
No. 3 for list of instruction leaflets.

INSTALLATION

Short Circuit Protection. Unless the starter
is of the combination type with built-in circuit break-
er (or fusible line disconnect switch), protect the
starter against short circuits by circuit breaker (or
fuses) in accordance with the National Electrical
Code provisions for motor branch circuit protection.

NEW INFORMATION

Table Ne. 1

BASIC DESCRIPTION

CLASS NO.t

11-200 | Magnetic linestarter non-reversing

' Class 11-200 with built-in non-fusible switch
| Class 11-200 with built-in fusible switch

11-206 | Class 11-200 with built-in circuit breaker

11-210  Magnetic Linestarter reversing

11-213  Class 11-210 with built-in non-fusible switch

11-214  Class 11-210 with built-in fusible switch

11-216 Class 11-210 with built-in circuit breaker

11-230  Multi-motor magnetic linestarter

11.950  Multi-speed magnetic linestarter non-reversing

11-951 Multi-speed magnetic linestarter reversing

11-953  Class 1}11-950 (or 11-951) with built-in non-fusible
switc

11-954 Class 11-950 (or 11-951) with built-in fusible
switch

11-956 Class 11-950 (or 11-951) with built-in circuit
breaker

T For elaboration of Class Number Code, See Page 3 of Westinghouse
Price List 11-020.

Overload Protection. Motor overload protec-
tion is provided in the standard starters by inverse
time limit thermal overload relays.

Check the overload heater marking with Heater
Table per column "'D" Table No. 3, Page 4, before
operating starter. If the overload relay has optional
reset feature, select type of reset action desired and
adjust relay accordingly. For details on mounting
heaters and optional reset adjustment see specific
overload relay leaflet per Table No. 3 (shipped
with starter).

Connections. See specific controller and motor
diagrams for connection details. Typical elementary
diagram for Class 11-200, Size 5 is shown in Fig. 1,
page 2. If it is desired to use a three phase single
speed starter on single or two phase applications
see single speed connection Table No. 2, page 2,

Fig. 2, page 2, shows some optional master ele-
ment (Pilot Device) connections for Class 11-200
linestarters. These will often apply directly or with
slight modification to the combination, reversing,
and multi-speed starters also. Compare the specific
elementary diagram for the starter under consider-
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MAGNETIC GENERAL PURPOSE STARTERS

ation with Fig. 1, page 2, to determine if modifications
are necessary.
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scheme for these starters and the inching connec-
tions of Fig. 2 be used only temporarily in an emer-
gency or when local conditions are such that points
A thru D above are inconsequential.

Electrical Interlocks. Additional electrical
interlocks for customer sequence interlocking may
often be added. See specific starter diagram and
device leaflets for details. '

START STOP

! 2
| S—
T3
3 WIRE MASTER
ELEMENT
START STOP

START STOP

START STOP

2 OR MORE MASTER ELEMENTS
STOP START

U T S ! i _BUTO
3 WIRE MASTER 2 WIRE MASTER AUTOMATIC
ELEMENT WITH ELEMENT SELECTOR
MECH. LATCH SWITCH

FOR_INCHING

FIG, 1. Typical Elemeﬁtary- Diagram

The inching connection shown in Fig. 2 is a
simple low cost scheme that should be applied only
after due consideration of the following points:

If this scheme is used-——

a. There will be no button specifically marked

“Inch'.

b. It is necessary for operator to rotate latch
on stop button to change from normal to inch or
inch to normal operation. -

¢. If start and stop stations are not physically
located together, one operator can depress stop
at its location to stop motor while another operator
is depressing start at its location to start motor.
Under these conditions, when safety considera-
tions -may require that stop button should take
precedence and stop motor regardless of start
button position, note that motor will continue to
run as long as start button is held down.

d. The latch which is used to latch the stop
button down is the same latch which is sometimes
used to lock the stop button open for safety in
maintenance or shut-down procedures. If the
inching connection of Fig. 2 is used, locking the
stop button down has no element of shut-down or
safety protection as start button will still start
motor.

As a result of above conditions, we recommend
that addition of an inching relay and separate inch
pushbutton be considered as the standard inching
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FIG. 2. Optional Connections to Master
Elements Class 11-200

Table No. 2
SINGLE SPEED CONNECTIONS
| .
, STARTER :
u L2 L3 TERMINALS | T1 T | M
| hi— |

Connect Starter Terminals
Atiove to Motor
Terminals Below

Gonnect Starler Terminzfs
Above to Lina as Below

Phase 1 * Phase 1 SBingla Phase T1 ceeo T2
Phase 1 | Common |Phase 2 2 Phase, 3 Wire Tl T3& T4 T2
Phase 1 | Phase 1 |Phase 2 ¢f| 2 Phase, 4 Wire TL | T3 T2 &
Phase 1 | Phase 2 |Phase 3

3 Phase T | T2 | T3

% Connect starter terminals L2 and L3 by jumper.
@ Connact T4 of motor solid to phase 2.

TESTS AND ADJUSTMENTS

Compare motor and starter nameplates to insure
that this is the correct horsepower, voltage, fre-
quency, phase starter for the motor. Check supply
line to insure that it is correct voltage, phase, fre-
quency, and has adequate capacity for motor. Make
a careful check of starter with all motor leads dis-
connected to insure that the equipment is in good
operating condition. In particular check the follow-
ing:

a. Does starter go through complete sequence
properly in accordance with starter elementary
diagram?
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b. Trip overload relay contacts open manu-
ally.

Caution. Do not bend bimetal. Relay cali-
bration may be destroyed if bimetal is forced.
Type MW relay contacts may be opened man-
ually by depressing reset fully.

Doesz Relay drop out contactors?

¢. Does the pushbutton station or other master
element operate to control the equipment as
expected?

After tests as above, make temporary motor con-
nections and make further tests and adjustments as
follows:

d. Check direction of rotation of motor and
correct if necessary.

e. Observe overload relay operation, Relay
should not irip starter off at rated load.

After above tests and adjustments are completed,
motor leads may be permanently connected and
insulated if necessary.

MAINTENANCE

In operating, servicing, and adjusting the equip-
ment, the attendant should consult the specific dia-
gram and the general and specific device instruc-
tion leaflets and particularly note the following
points:

1. Warning. All circuits should be de-ener-
gized and disconnecting devices locked open
when working on equipment.

2. The equipment should be kept clean at all
times.

3. Periodic inspection should be made of all
equipment to insure that all apparatus is kept in
working condition,

4. Badly womn contacts should be replaced belore
they cause a serious failure. Proper spring pressure
should be maintained at all times,

5. Do not oil contactor bearings,

6. Do not use emery paper around electrical
apparatus, Sandpaper or file only when absolutely
necessary and use care to avoid embedding (A)
metal particles in insulating material and (B) sand
particles in contact faces.

1. Keep all connections tight. Particular atten-
tion should be given thermal overload relay heater
connections to keep them clean and tight.

In case of trouble.

a, If control fuses blow check carefully for

1.L. 11-000-1

shorted or damaged coils or wires; repair equip-
ment and replace fuse.

b. If motor fails to accelerate properly—

1. Check A-C line for low voltage or single
phase condition.

2. Check load and motor for overload, ex-
cessive {riction, or blocking.

3. Check starting load. Is it too great for
motor? Perhaps higher motor torque or a
starting unloader is required.

¢. It overload relay trips

1. Check A-C line for low voltage or single
phase condition. '

2. Check motor and load for overload, ex-
cessive friction, or blocking.

3. Check condition of heater connections.
Clean and tighten if necessary.

4. Check ambient temperature at relay
when relay trips. Heaters may have been
selected for a lower ambient than actually
exists. See heater table and overload relay
instruction leaflet {Table No. 3, page 4).

5. Inspect carefully relay, control, motor,
and load for any abnormal condition and
correct such condition. '

6. Reset relay and attempt new start, ob-
serving carefully operation of equipment,
motor, and load. If accelerating time is long,
higher torgque or horsepower motor may be
required.

d. If starter fails to go through starting se-
quence completely, check interlock contacts,
connections, and operation of devices. Check
particularly any interlocks which starter diagram
indicates should close socner or later than other
similar interlocks and consult interlock device
leaflet for specific adjustment instructions.

If any major repairs become necessary, we recom-
mend that the nearest Westinghouse Sales office be
asked for their recommendations,

Each equipment is designed and supplied tfor a
particular voltage, frequency, horsepower, and num-
ber of phases, as marked on nameplate, based on
standard general purpose motors of modern design.

Before applying starter on other voltage, fre-
quency, motor type, horsepower rating, or number
ol phases, the nearest Westinghouse Sales office
should be consulted. '
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COMBINATION TYPE STARTERS ONLY,

FIG. 3. ‘“G" Frame Rotate Levers 'L’

FIG. 5. “F” Frame. Remove Cover (Not Shown) by Re-

moving Four Screws from Holes ‘0", Livosen Screws * AU,

glide Plate “B’’, Retighten Screws “A''. Replace Cover
Before Operating.

FIG. 6. “'L" Frame. ("“M"" is Similar). Remove Cover (Not

Shown) by Removing Four Screws from Inserts “0”.

Adjust Slotted Knobs “K'’ in Top of Trip Case. Replace

Cover Before Operation. CAUTION—Do Not Force the

Adjusting Knobs in a Counter-Clochwise Direction from

the ““Hi’" to the “"Lio”’ position or in a Clochwise Direction
from the “Lo'' to the ""Hi’" Position.

FIG. 4. **d" Frame Rotate Levers "L

“KL*' Frame.

“K' Frame

FIG. 7. “K" and “KL' Frames. Remove Cover {Not

Shown) by Removing Four Screws from Inserts ‘O,

Rotate Lievers “Ii"" on Lioad End-of Trip Case. Replace
Cover Before Operating.
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COMBINATION TYPE STARTERS ONLY

After the fault which caused the breaker to trip
has been located and repaired, move the breaker
operating handle to the extreme oft position to reset
the breaker trip latch. This position is usually
marked "Reset’” on the external operating mecha-
nism nameplate, Then move the breaker operating
handle to the “'On’’ position when ready to restore
service. '

INSTANTANEOUS TRIP ADJUSTMENT

Some of the type AB circuit breakers used in
these starters have adjustable instantaneous mag-
netic trip elements. The location of the adjustments
for the various standard iype AB breaker frames is
shown in Figs. 3. through 7, page 5. Standard com-
bination starters are shipped from factory with these
adjustments set for their high trip setting. To achieve
maximum benefit and protection from this feature
it iz desirable to reduce this setting to the lowest
which will allow normal motor acceleration at high-
est starting and operating load.

To avoid unnecessary inlerrupting duty on the
breaker the final settings should be approached from
the high setting side. Minimum curve of Fig. 8, may
be used for first trial settings. Ampere value for high
settings will be found on breaker or trip unit name-
plate and is also marked adjacent to the adjustment
lever on the G frame breaker (Fig. 3, page 5).
Starting current may be determined from motor
locked rotor code letter on motor nameplate and
section 94304 of National Electrical Code as

starting Current = (Locked kva per HP) x HP x{.577)

" Rated line volis
for 3 phase motors, or may be estimated as 4 to 7
times motor full load amperes for full voltage starting.
For reduced voltage starting the above values should
be reduced by multiplying them by
Reduced Motor Volis
Rated Line Volis
Reduced Motor Voelts x
Rated Line Volts
Reduced Motor Volts
Rated Line Volis
ing.
With trial settings as determined from minimum
curve of Fig. 8, start motor under conditions of high-
est starting load. If breaker trips during starting,

for primary resistor or reactor

starting and by

for auto transformer type start-

move trip adjustment settings individually one pole
at a time slightly closer to high setting and repeat
until motor starts without tripping breaker.

If breaker does not trip and closer settings are
desired, move irip adjustments individually one pole
at a time slightly closer to low setting and repeat
above until breaker trips during starting. Then move
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FIG. 8. Magnetic Trip Adjustment Characteristic

individual pole settings slightly closer to high set-
ting one at a time until breaker will not trip during
gtarting.

Mark final settings with scribe or paint so they
may be quickly reset in case of subsequent acci-
dental movement. Due to minor differences in char-
acteristics between pole umits, final close settings
will usually be different for the three poles. For
this reason if very close settings are desired the
above procedure should be carried thru to comple-
tion of the first pole before making any adjustments
to the other two poles. If this is done, the operator
can then be sure that the pole being adjusted is the
pole which actually tripped the breaker.

To avoid overheating motor adequate cooling time
should be allowed between starts. Note that most
motors will cool faster if they can be run at no load
during cooling intervals.
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