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WARNII{G

IN INSTALLATION AND L'sE OF THIS PROOUCT,
COMPLY WITH THE NATIONAL ELECTRTCAL CODE;
lEPFlA! STATE AND LoCAL CODES; AND ALL
APPLICABLE SAFETY CODES. IN ADDTiION, TURN
OFF POWER AND TAKE OTHER NECESSARY
PRECAUTIONS TO PREVENT PERSONAL INJURY
AND EGUIPMENT DAMAGE.

M)TE

Engineering chengss mEy hevE been made after
publlcEtion dste. Any d€parture from this manusl
€hould bs chebked with LEka Shore Elsctric
CorDotEtlon.

Lake Shorr.Ebctric Corporation reservee the right to
change specific8tlonE without prior notics.
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CAUIION: WHEN WORKINC ON EAUIPMENT OF THIS TYPE, EXTREME DANGER
FROM ELECTRICAL HAZARD EXISTS. DO NOT ATTEMPT ANY REPAIRS OR -
ADJUSTMENTS TCi THIS EOUIPMENT WITHOUT TAKING EVERY PRECAUTION TO
PREVENT AN ACCIDENT.

Lake Shor€ Electric Automatic TrEnsfe! Switches are guaranteed agginst defective
materials and workmanship lor one year from daiB of shipment. This guErantee is limited
to rcpair or replacament of defectlve mateflalg Et the manuf€cturer's factory. Lake
Shore Aectlic doeE not Eccept responsibility for unsuthorized r€peirs to thl€ equipment,
aven though defectivE, 6nd no claims for this work wlll be honored.

lvlany of the Edjuetments End connectlons on thls equipment are sgeled Egain€t tampering.
Violation of th€e€ Eeals may void the guarantee. Eaqh switch is tested through 20
operatlons before shipm€nt to eliminate thr need for field adJustment.



1. COf{STRTJCTION

All Lake Shore Electric Tlans-O-Matic Automatic Transfer Switches (Style 2, 3, and
T-200) employ the we of lwo molded-cage Ewitches and/qr circuit breakers and a motol
operEting mechanism to affect pow6r source transfBr. ln all cases, the molded_ea9e
switches and/or circuit breakers and operating mechanism are rigidly mounted on a
common bsseplate.

On Style 2 end T-200 Trangfer Switches (Figure 1), € single-phase universal gear motor
i8 mechanicaLly linked to the op€rating l6veF of the switches and/or circlit breakeN
through an edjustable friction drive. Slyle J Tranefer Switches (Flgure 2) employ two
univer€al ge€r motors, ona operating each molded-case switch end/or circuit brEaker.
Thb allows E tims deley between disconnecting one source and connecting the other
source. A mElntensnce dlsconnrction or nBoth Offfl poeition is elso FGsibls wlth lhe
Style , switches if spscifi€d at tim€ ol order.

Figure 1. Figure 2.
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All of the molded case switches and/or eireuit bleakers are electrically interlocked
through control relays and auxil iary switches, and mechanically interlocked through a
walking bsam mechanism which is located on the rear of the baseplate. ThiE mechanigm
is a fulcrum and lever device whlch positively pievents both circuit hreakers from being in
the ON position simultaneously. It provides 6 'Fail-Safe', design.

The geer motors are capsble of operating on either AC or DC, and the gear reduction unit
is hermetically sealed snd permanently lubricated so that no maintenance rs required.

All styleg of transfer Bwitches are provlded with an insuleted opelstinE hendle to enable
personnel tq manually opelate the trEn9fer switch ghould this become necessarv. The
handle is permanently mounted and readily accessible in en emerqency.

All relEyg arc of the enclosed
maintenance. All relEys are reted
The only relay that is continuously
Relay (CR),

industriEl type to ensure long life and minimum
for continuous duty to eliminEte gverhgsting of coils.
energized is the Outage Delay Relay (ODR) or Control

All timed .control relays sre of the so|d state or pneumatic typ6 with relsy output
contacts designed for long electricEl life.

Standald wiring harnegges are manuigctured from l6-gauge ingulated machine tool wirc.
All transfe! mator conllol circuitg are protEcted with miniature ovo!load circuit breakers.
All control relaye and logic are unfused for maximum reliability in the event of an
emetgency.

lhe basic types of traosfer switch mechanismg have been desclibed. Tho relay panel fo.
these switches has been omitted because this is a separate panel that varies from switch
to gwitch.



2. DESCRIPTION OF OPERATION

The following descfiption of operation applies_ to sll styles of T.ans_O_Matic Transfer
Switches. certain sccessory additiong may modify the sequence of operations a9 lequired
to suit specific applications.

Normally, the transfer switch opelateg on the prefeFed power source with the Normal
circuit breaker in the closed position and the Emergency circuit breake! in tho open
position. (Refer to Wiring Diagrams, Pages 9 and 10.) The prefeFed powe! source ig
continuously monitored by vollage sensitive relays of the adjustable or non-adjustable
type. In the event of a drop in power voltsge below the drop-out level (70016 of standard)
of the voltage relay in on€ o! more phaEeg of the pleferred source, the voltage relay(s)
sends E eignal to the control relay which drops but, closing the engine stalt contacts. Ag
goon as the engine gtarts, whieh generally takes from three to ten gecondg, th€ trangfer
switch motor is eneqized by the emergency rclay, opening the Narmql breake! end
closing the Emefgency breeker, thus sffecling the power source transfe!. With the ewitch
now opeEting on the emefgency source, the voltage continues to monitor the Dreferred
gource. When Ell thlee phases of the preferred soulce return to the piekuo level of the
voltage r€lEys (90%) the control rclay is agaln energized, disconnecting the engine-start
contqcts and traneferring the loEd bEck to the pref€rred sourcB.

The above sequence of operation i9 based on a t|ansfer switch without
relay€ or any other auxiliary features. It describes the basic oDeratton.
will be alterod if time delay relays and auxilialy features are adoeo
individual customer requirements.

any time delay.

This operation

a9 specified for



2. OESCRIPTION OF OPERATION

The following description of operation applies. to sll styles of Trans-O-Matic Trensfer
Switches. Celtain accesgory additions may modify the sequence of operations as lequired
to €uit specific applicationg.

Norm8lly, the transfer switch ope.ates on the preferred powe! soutce with the Normal
circuit breeker in the closed poeition and the Eme.gency circuit breaker in the open
position. (Refer to Wiring Diagrams, Psges 9 and 10J The preferred power source is
continuously monitored by voltagE sensitive relays of the adjustable or non-adjusteble
type. ln the event of a drop in power voltage below the drop-out level (70% of standeld)
of the voltage relay in one or more phEees of the preferred source, the voltage relay(e)
sends a Eignal to the control reley which drops but, c.losing the engina st8rt contects, Ar
goon a€ the engine gtarb, which generally t6kes from three to ten seconds, the transfer
switch motor is enefglzed by the Emgrgency lelay, opening the Normal breaker snd
slosing the Emergeney breaker, thus sffecting the power source trenefer. With the switch
nqw operating on the emergency source, th6 voltage continues to monltor the pr€ferred
€ource. When all three phas€g of lhe preferred source laturn to the olckuD level of the
voltage releys (90%) the control relay is agaln energizBd, di8connecting the engine-start
cantEcts and tranEfgrring the lo6d back to the preierred source.

any time delay.

This operation

as speclfied fo.

The above sequence of operation is baged on E transfar switch without
relays or any other auxiliary featqres. It describos the b€sic op€ra on.
will be altsred if ttme delay re.lays and auxiliary f€qtures are addeo
individusl cwtomer requirements.
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The alternate (emergency) power source is connected in a like mannef to the Emergency

cilclit b.eqker terminals marked ELL, EL2 and ELJ. (Note: Be careful to pass through
any curent transformers or other devices which may be part of a generator control.) The

Ioad connections are made to the common bqs.at the terminalg marked L1, L2, and LJ.
On three-phase, four-wire transfer switches or single-phase, three-wife transfer switches,
a neutml lug is provided on the base plate fo! neutral connections.

When installing the power eables, be careful not to disturb or damaqe the control wires
that go to the vafious terminals.

CAUTION: Be rurc to chock that all lugs are torqued to the applicable requirement for
the switch.

The only exte.n€l control circuit provlded
gtart contacts, which are lated Et 10 amps.
are wired to a terminal block snd marked.

on standard tlansfer switches is the engine-
Thege contacts ale in th€ control rcr6y ano

ThEle. Erc numelous accessolles available on Trans-O-Matics which require extgrnal
connectione. Refer to the wiring diaglam ineluded with your tlansfer switch for specific
in9tructions on conneeting thgse Eccessoriss.

Placinq the Trans-O-Matic in Opelation
Before energizing the gwitch electrically, be eedain all external connections have boen
properly made accolding to the wi.ing diagram. hspect all wires, cables, and brjs bar for
abraded insulation, foreign mattef, and electrical clearance.

Manually set the transfer switch to the nolmal source (Normal breaker ON) and energize
the normsl source. The control r6lay will immediately energize and the tlansfer switch
will stay'on the preferred noimal source.

.lf OutagB Delay Relay (ODR) or Control Relay (CR) does not pick up, place a voltmeter
on the normal source to be sure that the voltaqe is adequate and within the ranqq of the
Phase Failure Relay (PFR). The switch will not operate on voitage other than that
stemped on the narneplate of the PFR.
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The alternate (emergency) power source is connected in a like manner to the Emergency

circuit breaker telminals marked ELl, EL2 and ELf, (Note: Be cafeful to pBss throuqh

any current t lansformels or other deviceg which may be part of a generator control.) The

Ioad connections are made to the common bus.at the terminals mafked Ll, L?, and L3,
On thrce-phase, four-wire tlansfe. switches or single-phase, three-wi!e transfer swilehes,
a neutral Iug is provided on the base plate for neutrat connections.

When instal. l ing the power cables, be careful not to disturb or damage the control wires
that go to the valioug terminals.

CAUTION: Be sufe to check lhet all lugs are torqued to the applicabte requirement for
the switch.

The only externol control circuit provided on standard tlansfer switches is the engine-
start contacts' which ale rated at 10 ampE. These contacts are in the contlol relay and
are wired to a terminal block and marked.

Thetc are numelous accessolieg available on Trans-O-Matica which require exte.nal
connections. Refe! to the wiring diaglam included with your tlansfer gwiich for specific
insttuctions on connecting these accessoaies.

Placina the Trans-O-Matic in ODeration

Before energizinq the switch electrically, be certain all external connections have been
prope.ly made accordinq to the wiring diagram, Inspect ali wires, cables, and bus bar for
abraded insulation, foreign matter, and electrical clearance.

Manually set the bansfer switch to the normal source (Normal breaker ON) and energize
the normal source. Tho control relay wil l immediately energize and the transfe. switch
will stay on the preferred nofmal source.

'If Outage Delay Relay (ODR) or Control Relay (CR) aoes not pict< up, place a voltmeter
on the no.mal source to be sure th6t the voltaqe is adequate and within the range of the
Phase Failure Relay (PFR). The switch will not operate on voltage other than that
stemped on the nameplate of the PFR.



Do not attempt to energize the a.lternate (emergency) source unti l the switch is operating
satisfactori ly on normal With the normal source operating, the emergency source may
now be energized for testing. Since normal is the preferfed soutce, the switch wil l not
transfer to emergency unti l one o. all phases ol normal drop below the dfop-out setting of
the Phase Failure Relay (700,6 of normai voltage). When no PFR is supplied, this value is
app.oximately 60olo of normal,

All Automatic Transfer Switches are furnished with a Loed Test Switch mounted on the
baseplate. A test can be init iated by moving this load lest switch to the test posit ion.
Ihig wil l  cause tho normal control circuits !o de-energjze and qive a signal for engine
start ing.

(NOTE: If an Outage Delay Relay (ODR) is included on the tlEnsfer switch, it wontt
tranrfer unti l the rdlay times out.) If any Frequency and/or Voltage Sensitive relays or
Time Delay to Emergency i9 used in the alternaie source, the transfer switch wonrt
transfer unti l the generator voltage and frequency are within the required pickup levels of
the relay€ and the timer is t imed out.

After the emergency opolation has been tested, place the ioad
back to the normal position. This wil l cause the transfer switch to
(normal) source. (NOTE: Time Delay to Return (TDR) mav be
delay transfer by as long as l0 minutes.)

test switch on the PFR

return to the preferred

supplied and lhis would

To test the ful l  automatic operation of the transfef switch, repeat the above procedure
but do not energize the emerqency source. With the transfer switch operatlng on normal
source, placd the load test switch in the test posit ion. The engine-start contacts wil l
close, sending a signal to the engineis automatic start panel to crank the engine. After
the qenerator is up to voltage and lrequency, the transfer switch wil l  transfer to the
emergency sbuace. Place the load test switch in the normal posit ion and the transler
switch wil l  return to normal source and shut down the engine. (Some transfer switches
are equipped with an adjustable Enqine Maintained Timer (EMT) which wil l  keep the
engine running unloaded for a short Deriod of t ime).

The above tests ale suff icient to place the tFnsfer switch in operation. The fouowing
pages eontain specif ic infoamation on the various components and troubleshooting
in for-ne Ljon. !
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Typicel Wiring Diagram Style 3
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4. OPERAT]TIG . MECHANTSM

General Information

The operating mechanism pictured in Figure I (page 1l) is used on Styles 2, I and T-200
transfer switches. The motor (4) is a universal type, revelsible gear motor and is shipped
as a complete component including the gear box, Because of the wide range of cireuit
breakers used on Lake Shore Elect.ic Transfer Switches, if motor replacement js
neceeaary, please specify the serial number of the transfer switch. The opsrating
mechanism pictured in Figure 4 (page 14) is ueed on all Style 2, 1600 Amps Switches €nd
larger.

ODerstion

When a signal to tlansfe! is recaived through the no!mally-closed contacts of the suxiliary
ewitah, the motor is enelgized and the gesr box turno the drive drum (g) which sets up e
frictlon pull betw'en itself €nd the drive ehoe lining (lJ). This fric on pull is sufficierit to
pull the drive arme (2) over to the new posltion, actua ng the switch/circult breeker
hendle. As soon as the drlve Brms have lesched thEir new position, ths Euxllisry switch
chsnges pogition cutting oft the motor while at the sgme time setting up the circuit for
the next transf€r in the opposite dilection, Because of the built-tn featuree of the
friction drive, it is poesibte to mgnually operate the switqh by moving the manual hsndle
(1) without engaging any clutches or devices, excapt for 1600 Amp qnd lalger Style 2. The
geqr box is a se€led unit whlch nevsr require6 maintenance or attention.

Routine Adiustments

whan excess slippage occurs in the friction drive, it is necessafy to increase the tension
on the fuiction drive shoe lining, Thig is done by turning the adjustment screw (J)
clockwise. ThiB action cpmpresses the tension sprinq (9) and thus increases the friction.
The adjustment screw should not be tightened all the way, 6ut merety enouqh to ensure
positive transfer of the circuit breakers when the motor operates.
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TranEfer switehes uti l izing srnaller circuit breakers are equipped with a single friction
dtive arm as they require less force to ectivate. On these switches an idle erm with no
adjusting scrcw fepl€ces one of the drive arrris shown in Fiqure 6, Where two friction
drive arms are incorporated, it is necessary to achieve balance between the two so that
both of the drive units exeft dual force duinq transfer.

Do not t iqhten the adiustment screw to its l imit as thi6 wil l compress the spring entirely
and cause the operating mechanism to jam, When this happens, the gears may strip or the
.oll pins inside the gear box may shear, Sheared rolled pins and/or stripped gea.s are
indicated when the moto. operates but does not turn the drive drum. This situation can
only be remedied by returning the unit to the factory.

Occasionally, the lension spring loses its l i fe due to over-edjustment. This is indicated
when the moto! operates and the drive drum turns but the unit does not have sufficient
strength to operate the circuit breqksrs. In this case, the spring must be replaced with a
new one.

Motor A6sembly

To assemble the opelating mechanism, first place the drive drum keys (11) on the two
shafts which extend from the gear box. Next, slide the two drive drums (8) on the shafts.
lnsert one drive shoe pivot (10) into one drive arm (2) from the bottom, followed by the
d.ive shoe (,12) and the drive shoe lininq (11). Be sule that the l ininq l its snugly into the
drive shoe and that the concave cup end of the drive shoe pivot (10) engages the nippie on
the dlive shoe. Hold the entire assembly together and slip it onto ooe shaft, pushing it all
the way to the d.ive drum. Now the sp.inq (9) and adjustment screw (J) may be assembled
into lhe drive arm (2) from the top. Repeat this procedure for the other drive arm
assemDly.

Place the lever arm suppoft (17) in such a way that it straddles the gear oox ano engages
the drive arm assemblies on both sides of the gear box, Tighten the mountinq screws and
assemble the lever arm across the two circuit breakers by fastening the lever arm to the
Ieve. arm support with the manual handle assembly (1). Observe the circlit breaker
actuating lever as it is manually opening and closing the circuit b.eaker, checkinq that it
does not hit th; circuit breaker case when it opens and closes the circuit breaker.
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The disassembly procedure of the mechanism is the r8verss of the above. However, it is
recommended that, before dis€ssembling any of the components, center punch marks be
placed at appropriate locations so that reaEsembly can be made quickly and correc y.

Figure J. Operating Mechanism Parts.

\*
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Motor Assembly (Style 2, 1600 Amps and Larqer)

The motor (1) wil l always be shipped with the hub (2) aiready attached to the motor shaft.
To fu.ther assemble the motor opelator, f irst place one of the friction discs (l) over the
hub, Next, siide the nylon collar (4) over the drive hub. Then the drive qear (5) ovef the
nylon collar. Slide the second friction disc next to the drive hub. Then place the pressure
plate (6) with the spring holes iacing away fuom the motor on the shaft. Add the six
compression springs (7) into each hole of the pressure plate (6). lhen slide the Z" O.D,
diamete! washer over the sheft to hold the springs (7) in place. Take the l/4 - 16 jam nut
(9) and secure tlghtly to the shaft. The motof operatjng mechenism can then be mounted
with the appropriate motor mount plate (10), to the base plate and engaqed with the pivot

arm rack for operational purposes. Ms a must that when engaginq the pivot arm rack the
breaker operator handle (lever a.m) is either in the up or down position so that the gea.
wil. l be positioned at the upper or lowe! end of the pivot arm rack.

(8 )

Ye
I '

\i-l

Figure 4. Operating Mechanism Pa[s.

o-1
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5. TIMIT\E 'RELAYS

(September 1982 and Later Mode.ls)

TDR, TDE & EMT RELAY

These relays can be u6ed interchangeably. They are all ON delays and have identical
ope.ating characteristica. The setting eccuracy is 10% of the Enge. Each timer has five
dial selectable rcnges as follows!-

Rangeg and minimum setting:

Rsnqes Mininum Settinq
0-0.J eec. 0.02 sec.
0-f sec. 0.07 sec.
0-50 sec 0.6 sec.
0-l mln. ,.5 6€c.
0-30 mtn. 15.0 sec.

SETTING THE RANIGE:
Position the knob ne.r mid scale. pull the spling loaded knob out and trist crockwise to
lncre€se to a longer lgngei turn counter clockwise to decregse down to I smaller range. A
click will be heard Es you meka the progression thlough the ranges. All graphics €nd
Blectrical connectione are swltched by rotstlng the knob.

The timing begine when 120 VAC is spplied to terminals 2 and 7. Ar the end of the delay
period N.O, contacts I -3and5 -8 and N.C, contlols I -4 and 5 _B transfer. The timer
reSete when Fower is interrupted to t€lminals 2 and 7.

ODR RELAY

ThiB lelay may be pneumatic or solid state design. In both cases it is a tlue OFF delay
relay, no powef is required for t iming. When power is applied to the relay coil the N.O.
and N.C. contacts transfer. When power is rcmoved for the relay coil the timing cycle
stafts. After the timer has timed out the contact will tlansfer to their original state.
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COMPONENT LAYOUT
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Figure 5. Typical Positive Control System
with TDR, TDE, EMT and ODR Relays
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6. VOLTACE RELAYS
(1976 and Later Models)

Adiustment of Pickup and Drop-out Levels

The procedure that foltows concerns the adiustable voltage relays only, since they can be
easily adjusted in the field without special equipment.

Some variable Eource of voltage is lequired to properly set pickup and drop-out levels of
the relays. When the relay i9 to be uged with an em€lgancy power source, this source mlry
be used to supply the necegsary levels. If an emergency power soulce is not avgilable, a
variac mEy be uged. A vdltmeter for the proper voltage range i9 al3o necesg€ly.

l. Check AC input wireg to make sure they ara connected to proper relay telminals.

2. Turn one pickup eontrol adju8ting sclew to extleme 100% position (clockwise to
llmlt, do not forceL

,. Turn the correspondlng drop-out control Edjusting Ecrew to extleme 70% position
- (counterclockwiael

Start geneEtor or enelgize vErlac or rheostat circuit to relay input termnars.

Observing voltmeter, get voltage from generatoa, variec or rhoostat to voltaoe
level de€iled for Fickup point,

Slowly turn pickup control 6crew counte.clockwiso (towards 70%) until the
normally open and ,common contacts on the tefminal block close or unti l the
contacts in the plug-in lelay of the phase you are adjusting close. For example,
assume operation is on 120-volt l ine and indication is.equired when voltage level
falls to 90 volts. This is drop-out point. Assume also that indication is required
when voltaqe in lire comes back to 100 volts after failure. This is pickup point.
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When pickutt level has been reached, as indicated on voltmeter, tuln pickup control

screw 9!9!gl! counterclockwise (towards 70%) until tho normal.ly open and common

contscts on the terminal block close or until the contacts in the plug-in relay of

the phase you 8re adtusting close.

7. Lower the level of input voltage to relay to drop-out point desired by means of the

generator variac or rheostat a9 lndicated on the voltmet€r.

8. Turn drop-out control serew clockwise (towardg I00%) until relsy drops out.

9, Ralse thg level of lnput voltage to abova plckup polnt, and check relay energizlng

level on vq.ltmeter' then lower to drop-out point and rechsck relay drop-out lgvel.

Ploceed Elowly to touch up control€ until exact levels are set. Twq or three tries

will familig ize you with thls procedure.

10. Rapeat the ssme procedure on each section of multi-pha8e rcl€ys.

Do not subject these rclays to high overvoltagE unless they are 8o mted.

mEy be damaEpd lf moru th€n 25% of rated voltage is appli6d:

CAUTION:
TranBlsto!9
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7. CIRCI.'TT BREAKERS

The circuit breakers uged in Trans-O-Matic switchea afe the standard devices supplied by
cireuit breaker manufacturers. Figure 6 (page 20).

Most transfer switches use molded cage switches, that is, without a trip unit.

When interchangeeble trip units are used for thermal overload and short circuit
protection, an alarm contact is included to indicste to the transfer Ewitch cilcuit th€t the
breake. has tripped due to an ove.load. Thie breaks the moto! circuit and prevents
ogeillation. O€cillation can a19o be cauged by dirty or open contacts in the cilcuit breake!
or by € damaged interlock bar.

If either bre€ker tripg due to overloEd, lt can be reget by mEnually operating the transfer
switch to the po€itlon that the breaker relatches, and then returning to the ON position.

Inspection and Maintenance

Terminal lugs snd trip unlts must be tight to prevent overheating. Due to the inhorent
wiping action built into thE moving cantscts of all circuit breekers, operating the breaker
sevelal times unde. load will lemove any hlgh resistance film that may have formed.
Under normql conditlqng, sdditional clegning of eontaetg i9 not required. Howevgr, should
op€rating snd/or atmospheric condltlons m€ke lt deoirable to clean tho contacts further,
the following procedule is rccommended.

Remove cover, arc extinguigher hold down screws (4), arc extinguishers (6) and line
telminal asgemblies (8). Wipe contact surfaces with a clean cloth diDped in calbon
tetrachlo!ide or other chlorinated solvent. If surfaces ale excessively oxidized or
coFoded, scrape liqhtly with a fine file betore wioinq.

The only difference beinq that the auxiliary switch lurnished by the Circuit Breaker
manufacturer is mounted internally of the brcaker, and as a rcsult, grea y limits the
amount of auxiliary switches avai.lable.
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The Lake Shore auxil iary switeh is mounted thlouqh the side of the Circuit Breaker by

dril l ing one clearance hole for an actuator f inger and two mounting holes ior mounting the

bracket. Thig device al.lows Lake Shore to mount up to four form C auxil iary switches per

breaker side. A brief description of the parts ti-rat make up this switch is as follows:

The Switch Actuating Assembly (l) is made up of a bracket (11), an actuator f inger ()),

and 6 tengion spring (5). The actuating assembly is mounted to the breaker with two nylon

screws (7). Vliclo switches (9) are morJnted !o lhe switch bfacket with two /I4 9clews (10)

and aligned in such a manne! that actuates the micro switch when movinq the actuator
fingef up or down.

N

Figure 5. Parts of typical circuit breaker.



8. TROI..ELESHOOTIIIG

The following conditions MUST be met before attempting to troubleshoot a
Trans-O-Matic.

1. A wiling diagram for the gwitch must be available. LEke Shore Electric will supply
one if you provide the €witch serial number.

2. Normal and emergency voltage and frequency mu6t,be availeble and within the
correct operating limits.

,. Control clrclit voltage (if transformers are used) must be l1O to 125 volts.

4. Connections to the PFR must b€ correet and the rglay must be adjusted to pick up
on the voltEge Et which the switch i8 operating. See voltage relay instructions on
page 17.

5. All timere must bs tumed down or coneideration glven to them while the tests are

- 
being conductEd.

6. If trip unltE are included ln the qilcutt breEket, they must be reset it previously
tripped due to an ovelload.

7, Atl electrical connectlons must be tight and in sedordaneE with the wiring diagram.

'8. 
All components must be free of obvious defecte with the Exception of. normal
usage.

9. AU fuses muet be intact.

When you ale sati8fied that all of the above conditions are mat and all accessorieg are
either working correctly Or eliminated, the problem will be confined to:

l. the control relays

^  . .  + ,z. Ene clrcu!! oreaKers

,. - 
. the adjustment of the opelating mechanism

4i the motor end MS
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The troubleshooting procedures outl ined hele afe designed to-test the control circuit and
the operating mechanism ol the transfer switch. It is lhereiore necessaly that all factors
external to the transfe. switch are corect and that all accessory devices which ale not
imperative to switch operation either operate satisfactori ly of be bypassed and jumpered

out of the circuit.

Elsewhere in thig manual are instluctions for the troubleshooting of accessory oevlces.
We recommend that the entire manual be read before attempting to make any adjustment.
Above all, CAUTION is recommended.

Many of the troubleshooting testg r€quile a simuloted fallure of the normal source. This
cqn be done With the Load Test Switch, or by removing one of the miniatule cilcuit
breakels on the normal source control cilcuit.

Condltions Caqsg & Cur€o

Motor damaged, probabiy

due to defactive bru5he9.

Roplace motor. Voltage is

aveilable at motor leads.

Frietion adjustment needs
tightening. See
rroperating Vlechanism" on
Page lI.

IVS contactB are bufned or
dirty. MS contacts are

not closed at the proper

time to complete circuit for

next transfer.

Defective contacts o.
col$ ln Lx, uui(  or Lf( .

Motor doeg not operate when

Svmptom

Swttch will not

tranFfer automatically. nofmal gource failure is

simulEted.

N4otor rung continuou€ly when
normal power failure is
simulated,

Motot does not opeaate when

normal source fai lure is

simulated. No voltage

available at motor leads.

Motof does not operate when
normal source failure is
simulated. MS is operating
coarectly.
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Symotom

Switch hsnsfets

automatically, but

o. y in one direction.

Swltch wlll not

opelgts marx-rslly.

Conditions

Switch will not automatically

Ieturn to normal.

Both sources are available.

Switch will not autom€tica.lly
trangfe! to emetgency source
Emergency source only
Evailqble.

Causa & Gr€$

1. TDR relay not timed

out. TDR relay is
defective.

2, ODR or CR relay is
defective.

L MS switch hEs not

reversed. See "Operating
Mechanismrr on Page 11.

ER is defective snd has not
picked up of medo contact
o! ODR CR has not dropped
out and made contact or the
MS has not reverred. See
'roperating Mechanism',. on
Page 11.

lnterlock bar binding or
edjustment screw tight€ned
to limit of travel or
operating. arm hitt ing caae
of circuit .breake!, b€fore

the breaker closeg. Sea
'ropelating Mechsnism'. on
Page ll.

Manuel handle wil l not
cloge circuit breakgr.


