BELL SYSTEM PRACTICES
Plant Series

MULTI-STEP STARTERS
GENERAL ELECTRIC COMPANY
REQUIREMENTS AND ADJUSTING PROCEDURES
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1. ORNERAL

1.01 This section covers the KS-5162 and
KS-5365 multi-step starters for a-c
motor¥,

1.02 Reference shall be made to Section

020-010-711 covering General Require-
ments and Definitions for additional informa-
tion necessary for the proper application of
the requirements listed herein.

1,083 These starters limit the initial inrush

current to polyphase a-c. motors and
ceuse & time deley before the next increment
of ourrent, This process continues in steps
until the motor is up to full speed on the
line, The starter 2lso provides under-voltage
end overload protection. The meximum ocur-
rent increments and the minimum time inter-
vels depend on 1local service regulations.,
Once the proper delay 1s set on the delay
devices to meet the specified values, it
would not ordinsrily be necessary to change
these adjustments,

1,04 The starters furnished prior to Janu-

ary 1926 were equipped with a
CR2823-MC-4A type definite time delay relay
and the time interlocks were held closed
electriceally. Starters furnished thereafter
ware equipped with a definite time delay
relsy of the CR2823-MC-9A type and the time
interlocks were combined with the sssociated
contactor and were held closed mecheanically.

1,05 The &-0, service shall be opened aheead
of the switoh ©before making tests or
ed justments not requiring service voltage,

2. REQUIREMENTS

2,01 OQperstion

Note: PFig. 1 shows the circuit of a
typiocal starter of four steps. Al-
though other starters may have more
steps or fewer steps end different
wire service, the operation is sim-
ilarx. For reference in giving the
following opereting requirements for
the Fig., 1 arrsngement, the indivia-
ual pieces of epparatus are desig-
neted numericelly in their sequence
of operstion in starting the motor.

(2) The start switoch,when olosed, shall

rirst close oontector (1} which
connects the neutral points of the auto-
trasnsformer, The closing of this con-
tector shall close line contactor (2),
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Fige. 1 ~ Cirocult of a Multi-Step Starter

This operation shall energize the line
side of the eauto-trensformer in series
with resistances. With the proper tep
connected on the trensformer, the resis-
tence shall be of such value thst the
initiel ourrent 1inrush shall not bde
greeter than thet allowed for the par-
ticular instellation.

(b) At the end of not less then the time

increment specified, the definite
time interlock associated with the line
contactor (2) shall opereste and close
the first acoelerating contector (3)
which by-passes a sufficient amount
of saries resistence to permit en addi-
tionel current inrush of not more than
the allowed inorement. After contactor
(3) closes, its interlock shall operste
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2,01 {Continued)

resoctances., The running contector (8)
shall then olose immediately and by-pass
the auto-transformer c¢oils apnd connect
the motor direotly on the line, The
change over from the starting to the
running side of the auto-transformer
shall not cause & greater current inrush
then the inorement allowed.

(d) When the running contactor (8)closes,

its auxiliary normelly closed con~
tact shall open the circuit through the
cont@ctor coll (3) thus releasing this
and in turn all other contectors except
the line (2) and running (8) oontactors.

(e) Pulling out the stop switch or opera~
tion of the overioad relay shall

open the circuit through the line con~

tactor coil end open all contactors,

2,02 The contaest surfuces shall be cleen,
amooth, & res from pits.

Pull Button Switohes

2,03 The handle and arm carrying the conteot
diso shall move freely,

2,04 The movement of the handle end asso-

ciated contac sc shall be opposed
by the action of the spring which shall re-
turn the handle snd disc to its nomel posi-
tion when released,

2,05 The contact fingers shall move freely,

- engage with & ip!ng action,and snell
seat firmmly so as to make gocd conteat with
the disc,

Contastors

2i08 Ccontact fingers shall olose with suf-

TIclent compression to insure & wiping
sotion and to make good electrical contact
when the armature isclosed against the pole~-

feaces,

2,07 cContactor noise such &s humming shall
be & minimum,

Qverload Relas

2.08 The Elgggu-s of the overioced relay
: shell move {reely in the solenocids,

2,09 The adjustments shall be such that the

relay w operate toopen the contact
when the current in either solsnold exceeds
125 per cent of the normal full load current
of the motor urlsss the looel instruotions
specify otherwise,

Qefinite Time Interlock (See Fig, 2)

£,10 The operating finger shall hold the

flywheel in 1its normal position until
moved from that position by the closing of
the assocliated contaotor, The movement of
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the opereting finger shall release the fly-
wheel and permit it to rotate, When the. as-
societed ocontactor opens, the operating
finger spring shall return the flywheel to
its unoperated position,

2,11 The euxiliary contacts shall nomally
be open with & olearance of Aapproxie
metely 1/8" to 3/16"., Geauge by sight.

£2.12 -The rlqgeel shall rotete freesly when

released, The dsgres of movement of
the flywheel shall be 1limited by the stop
pin. The astop pin shall be screwed into the
hole which parmits @ specified tims deley,
usually epproximetely 1/2 second, before the
movement of the flywheel closes the suxiliary
contacts,

Definite Time Relay (See Fig. 3)

2,13 The motor disc shall rotate fresly anmd
shall not toush or bind on the pole-
pleces in ery position,

2,14 The relay armature shell pull wp at

the séme time that the disc sterts to
rotete, After e movement of epproximately
1/38" (visual cheok) the armeturs shall mesh
the gear train moved by the motor disc and
close the contact, Gears shsll operste
freely.

P

1. Contsot
2. Rotating Motor Element
3. Armature

4. Contact

S, Contact

6. Contact Adjusting Screw
7. Latch

Fig. 3 = Schematic of CR-2823-MC-4A Time
Relay (Furnished on Starters
Prior to January 1926)
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3.001 (Continued)

Materials

Cloth, Cleaning, Twill Jean, D-98063
Kerosene

0il, Dashpot, G.E.

Sandpaper, 4/0

3,002 Equipment covered by this section is
adjusted and tested before it leaves

the rfaotory end should only require adjust- -

ment if Injured in transit,unpscking or in-
stalling. Adjustment should only be made
by persons familiar with the equipment who
understand what may bs expected from efch
ohange,

3.01 georation (Rqo 2.01)

(1) It the asterter does not operate

asatisfeotorily, locate the plece
of espperatus not functioning properly
by noting the position of all contect-
ors. In general, the trouble will bde
due to elther & Dblown fuse or poor
condition of the auxiliery contacts on
the verious contectoras or the contects
of the start switch or overload relay.
Adjust the individuel pleces of eppa-
ratus 8s covered undsr their respective
heedings.

3.08 gontact Surfaces (Rq. 2,02)

(1) Contects shall be smoothed when
necessary with sandpsper end wiped
with e dry cloth and eny foreign ma-
teriel removed. Metel contacts when
slightly pitted mey be filed before
being given the above treatment. Re-~
place any bsdly pitted contaots,

Pull Button Switohes
3.03 Bapdle and Arm (Rq. 2.03)

{1) Remove e&ny foreign matter which
mey interfere with the movement of
the arm in its guide, If the emm is
bent the switoh and the arm should be
straightened or the switch replaced,

3.04 Movement of the Handle (Rq, 2,04)

(1) If the spring is so weak that re-

turn to the normal poaition is not
positive, the switch shall be removed
end the spring stretched or repleced,

3.05 Contact Fingers (Rq. 2,05)
(1) when the conteot fingers bind ox
fail to meke good contaot they
should be adjusted with apair of long
nose pliers or the switch replaced,

Contactors

]

3.08 Contect Fingers (Rq. 2.06)

(1) If the armature fails to close,
look for bdbinding and, if none,
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check the coil. Connect » voltmeter
across the terminals of the contaotor
coil, If the voltmeter shows no reed-
ing when voltege is epplied, the cire
cuit is open ahead of the coll,. If the
¢iroult is not open, connect the volte
meter in series with the contactor
¢0il, No reading on the voltmeter in-
dicetes thet the coll is open. Replace
apny open coil,

{(2) If the pressure of the contacts is
weak, the springs should de
stretched or repleced, Only sufficient
pressure to insure positive contect
with wiping action between the contect
surfaces should be mainteined.,

3.07 Noise (Rq. 2.07)

(1) If a contactor is noisy, see that

the movable armature fits closely
against the face of the pole-pieces;
that the short-circuiting band or wire
fits tightly; that the leminetions of
the pole-pieces are clamped rigidly;
that the faces of the pole-pieces and
the armature are free from rust and
dirt and that the shaft carrying the
Tingersfits snugly in the bearings.,
Any loose parts should be tightened or
replaced and any rust or dirt on the
faces of the armature or pole-pilece
should be removed with sendpaper and
the parts should then be wiped with a
ary cloth.

Qverloed Relay

3,08 leﬁra (Rq. 2.08)

{1) Move plungers up end down by hend

and if they bind or stick see thet
no dust or dirt is in the solenoids
and that the oll in the dash-pots has
not become gummed or thiok., The dash-
pot may be removed dy unsorewing the
oil well, ZEmpty the 0ld oil, cleen
the by-pess, rinse with kerosene end
wipe dry, removing lint. Refill with
dash-pot oil tc the level merked on
the well.

3,09 Adjustment (Rq. 2.09)

(1) The overloed relay may be sdjusted

to open the ocontects at a lower
current velue in the following memer.
Loosen the set sorew in the upper
knurled nut on the plunger. Turn the
plunger (while holding the piston)part
of & revolution in a counter-clockwise
direotion, thereby reising the plunger
in the solenoid. To open the contacts
st a higher current value,the plunger
should be turned in & clockwise d4i-
rection, lowering the plunger in the
coll, The time element setting mey de
inoreesed dy loosening  the set screw
in the lower knurled nut, holding the
plunger firmly so that 1t does not
turn, and turning thenut at the bottam
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