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SECTION 026-382-701
Issue l-D, September, 1937

~TawO Standard
MULTI-STEP STARTERS

GENERAL ELECTRIC COMPANY

REQUIREMENTS AND ADJUSTING PROCEDURES

1. t3QUUw

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

moto*.

1.o2 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.C6 These starterslimit the imitialinruah
ourrent to polyphase a-o.motorsand

oauae a time delay bafore the next increemnt
of ourrent. This prooeae oontinueaIn 8tep8
until the motor ia up to full speed on the
line. The starteraleoprovideeunde~tage
end overloadprotaotion. The maximum our-
rent incrementsand the minimum time inte~
vels depend on looel eervioeregulation,
Onoe the proper delay 16 aet on the delay
deyloea to meet the epeolfiedvalueao it
would not ordinarilyba neoeeearyto ohange
theee ed$uetmente,

1.04 The atarterafurnishedprior to Janu-
ery 1926 wera equippad with

CR2823-MC-U type dafinite time dalay rela;
and tha time interlockswere held olosed
electrically. Starters furniehedthe~
were equippedwith a definite time delay
reley of the CR2823-MC-9Atype end the time
lnterlockawere combinedwlththe eeaoolated
contaotor end were held oloaedmeohsnioally.

1.05 The a-o.eervloe ehall be opened ahead
of the awitoh before malsingtests or

adjustmentsnot requlrlngsarvioevoltage.

2. REQUIREMENTS

2.01 Operetion

Note: Fig. 1 ehowe the oirouit of a
typioal startar Or rOu steps. Al-
though othar starteremay have more
atepe or fewer steps and different
wire service,the oparationis eim-
iler. For retarenoein giving the
followlngoperat*requiremsnt8 for
the Fig. 1 arrangement,the hdivid-
uel pieoes of apparatusare dasig-
neted n=erically in thair eequenoe
of operetionin etartingthe motor.

(a) The atert ewitoh,whenoloed, shall
fir8t close oontaotor (1) whiah

comnei?tstha neutral potnteof theaut~
transformer. The oloei~ of this oon-
teotor ehall close line oontaotor (2).
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- Cirouit of a Multi-StepStarter

This operation shall energizethe line
side or the auto-trfinsfotierin series
with resletenoee. With the proper tap
oonnectedon the transformer,tha resle-
tanCe shall be of such value th8t the
Inltiel ourrant inrush shall not be
greeterthan that ellowsd for the par-
ticular Installation.

(b) At the endofnotlasa thanthetima
lnorementepeoifled, the definite

time interlockaeaooiatedwith the line
oontector(2) shall operate and close
the first eooelaratinR oontaotor (3)
whioh by-pasaea a eufflcientemount
of aerieerasistenoeto permit cm addi-
tional ourrent inrueh of not more than
the allowed inorament. After COIItaOtOr
(3) oloeee, lte Interlookshall operate

T@UODhOM end l%lecrsmhCOISDtXIY
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2.01 joontlnuea~

reaotanoe8. The running oontaotor (0)
shall then olose immediatelyand by-pace
the auto-transformer 00118 and oonneot
the motor direotly on the line. The
ohenge over from the startingto the
running eide of the autb-transformer
ahaU not oauae a greater ourrent Inrwh
thm the inorementallowed.

(d) When the running oontaotor(8)aloae+
it8 auxiliarynomnauy oloaed oon-

taot ehall open the oiroult through the
oontaotor oo11 (3) thus releasingthis
end In turn ell othqr oonteotoraexoept
the Line (2) and running (6) oontaotora.

(e) Pulling out the atopawltohor opera-
tion of the overloadrelay shall

open the olrou%t through the line oon-
teotor ooil and,open all oontaotors.

2.02 The oontaet surfmoes shall be olean,
-Ooth , ati free from pita.

Pull Button Switohee

2.04 The movement of the handle and aeao-
oieted oontaot Ss0 ehall be opposed

by the aotion of the eprlngwhioh ehall re-
turn the handle a?xidleo to ita no=alp08l-
tion when releaeed.

8.05 The oontaot fingers shall move freely,
engage with a Wipfig aotion,amdshall

eeat firmly ao ae to make good oontaot With
the dleo.

Contaotora

2:* Contact.finizera ehau 01000 With sti-
Tiolent oompreasionto insures wiping

motion and to make good elaotrloaloontaot
wnen tlwOi~aturO laoloaed ageinat thO pole-
raoea.

~.07 Contaotornoiee auoh aa humming shell
be a minlmy

OverloadRela~

2.03 me 1
w

of the overload relay
o&U move reely in the eoienoida.

2.09 The ad Uatments shallbe suoh that the
rela*ate toopen the oontaot

when the ourrent in either solenoldexoaeda
125 peroent of the no-l full load ourrent
of the motor UCUJS8 the 100al inetruotione
apeoify otherwlae.

peflnlte Tlmo Interlock (see Fig. 2)

2.10 The 09orating finger ehall hold the
flywheelIn 1t~ normal poaltion until

moved from that position by the olosing of
the asaooiatedaontaotor. The movanent 0S

th9 operatingfhger 8hall releasa the fly-
wheel amd permit it to rotate.When the.as-
8ooltitedoontaotor opens, tha operating
finger epring shall return the flywheel to
%ta unoperatedposition,

2.11 The”auxiliaryoontoots shall normally
be open with a olearanoe Or approxl-

=atalY l/8” to S/16”. Oauge by eight.

g.1~ .Tha rlywheel shall rotate freelywhen
relaased. The &egree of movement of

tha flywheel a~ll be MmIted by tha stop
pin. The atop pin shall be sorewed into the
hole whioh permlta a epeo%fiedtim delay,
usually epprox2mately1/2 aeod, before the
mOYOIIIOntOfIM tlywlmal aloaea the auxillary
oontaota.

Defhlte Time Rela~ (See Hg. S)

2.13 The motor dleo ehellrotatefreely end
ahali not or bind on the pole-

pieoa8 in amy poa;~ion.

2.14 The relay armature shall pull up at
the aama time hat the diso atertato

rotate, hfter a movement Or approximately
1/32” (visualoheok)thearmeture shallmeeh
tha gear train moved by the motor diae and
oloae the 00ntOOt. Gears shall opar(bte
freely.

Contsot
:: RotatingMotor Element

Armature
:: Contaot
5. Contaot
6. Contaot AdjustingScrew
7. Latoll

Fig. 3 - Sohematloof CR-2%23-MC-4ATime
Relay (Furnishedon Startera
Prior to January 1926)
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3.001 (Continued)-

Materials

Cloth, Cleaning,
Kerosene

Twill Jean, D-98063

Oil, Dashpot, G.E.
Sandpaper,4/0

3.002 Equipment covered by this seotionis
ndjuatedand tested-beforeit leaves

the faotory end should only require adjust- ~
ment if injured In tranait,qaoking or h-
stalling, Adjustment should only be made
by persone familiarwith the eauimeentwho

3.07

tieratand what may be e~ect&”-?rom eaoh
ohange.

5.01 Operation (Rq. 2.01)

(1) If the starter does not operate
aatiafaotorily, 100ate the pieoe

Or apparatusnot functioningproperly
by noting the po8itlon of alloonteot-
Ora. In genernl,the troublewill be
due to either a blw fuee or poor
oondltion of the auxiliaryoonteotaon
the variou8 oonteotoraorthe oonteot8
of the start awitoharoverload relay.
Adjust the individualpieoee of eppa-
retus es ooveredtder their mspeative
headinge.

3*OZ ~ontnot Surfaoe8 (Rq. 2.02)

(1) Contaots shall be a~othed when
neoeaearywith aandpepere~wlped

with a dry oloth and any forei6n mn-
terlel removed. Matnl Oontaotawhen
elightly pitted may be riled before
being given the above treatment. Re-
plaoe my bedly pitted oontaote.

Full Button Switohee

3.u3 Xarsileend - [Rq. ~.03)

(1) Remove W foretgnmntterwhloh
may interferewith themovement of

the arm In Ita guide. If the arm lo
bent the ewitoh end the arm should be
straightenedor the ewitoh replaoed.

3.04 Mov~nt of the Handle (Rq. 2.u4)

(1) If the Oprl~ is so we@s thet re.
turn to the aormalpoaition isnot

positive, tne ewitoh ahallbe removed
and the ~ring atretohedor replaoed.

3.05 contnct Fingera (Rq. 2.05)

(1) When the oonteot fingers bind or
fail to @se good oontaot they

should be adjustedwithapair of long
noee pliara or the awitoh repleaed.

Coataotora

3.Od Comteot Fingara (Rq.‘2.06)

(1) If the =mstue rails to olose,
look for binding and, if mono,

oheok the ooils Conneot e Toltmeter
aoroae the terminalsof the oontaotor
coil. If the voltmeter shown no recd-
ing when voltage la applied,the olr-
auit is open ahead of the coil,Ifthe
Oirouit is not men.cbnneot the volt.
meter in series-~th the aontaotor
ooil. No reading on the voltmeter in-
dioetes that theooil lo Opew Replaoo
any qm 00j.1*

(2) If thepreseure of theoontaotsie
weak, the aprin6s should b.

atretohedor rapl~oed.Onlyauffloient
pressure to tnaura yoaitive oonteot
with wiping aotlon betwean Umoonteot
surfsces should be malntelned.

Noise (Rq. 2.07)

(1) If n oontactorIS noisy, 000 that
tha movable armature fits alosely

against the faoe of the pole-pieoes;
that the ehort-circuitingbander wire
fite tightly; that tiie laminations of
the pole-pleoes are olampect rigidly;
that the fawa of the pole-pieoeaand
the armature are free from rust end
dirt and that the shaft oarrylng the
flngenfits snugly in the bearings.
Any loose parts shouldbetightened or
replaoedand any rust or dirt on the
faoes of the armature or pole-pieog
should be removed with sandpaperand
the parts should then be wiped- &
dry cloth.

OverloadRelay

3.06 Plun&ars (Rq. 2.06)

(1) Move Plungers up end down by hand
and if they bindorstiak Bee that

no duet or dirt is In the aolenoide
and that the oil in the dash-potshaa
not become gmmed or thiok. The daeh-
g~~ ~~~ r~oved by uneorewingthe

Empty the old oil, aleaa
the by-pass, rinse with kerosene end
wipa dry, remo~ing lint. Refill with
dash-pot oil to the level marked on
the well.

3.09 Mjuatment (Rq. 2.09)

(1) The overloadrelay may beedjuated
to open the oontaota at a l~er

ourrent value in the followingmw.
Loosen the eet eorew in the
knuled nut on the plunger. Tum?’&
plunger (whileholding the piatca)part
of a revolutionIn aoounter-olockwise
dlreotion,therebyraising the plunger
in the eolenoid.To opan the oontaote
at a higher ourrent value,theplunger
should be turned in a oloolosiaedi-
reotion, lcnreringthe plumger In the
0011. The tin element settingmay be
Inoreaaedby loosening the aet eorew
in the lower kmurled nut,holding the
plunger firmly so that it does not
turn, and turningthenut ●t the botta


