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Safety Precautions 
Before operating the transfer switch, read the Opera­
tor's Manual and become familiar with it and your unit. 
Safe and efficient operation can be achieved only if the 
transfer switch is properly operated and maintained. 
Accidents are caused by failure to follow fundamental 
rules and precautions. 

Throughout this manual you will observe symbols, 
shown below, which indicate potential dangers to the 
operator, service personnel, or the equipment itself. 
Read the manual carefully and know when these condi­
tions exist. Then take the necessary steps to protect 

, personnel and the equipment. 

�DANGER This symbol warns of immediate 
hazards which will result in severe 

personal injury or death. 

� G I This symbol refers to a hazard or WARNIN unsafe practice which can result in 
severe personal injury or death. 

I I This symbol refers to a hazard or ACAUTION unsafe practice which can result in 
personal injury or product or property damage. 
ELECTRICAL SHOCK WILL CAUSE SEVERE PER­
SONAL INJURY OR DEATH. 

The automatic transfer switch has components with 
high voltages which present serious shock hazards. For 
this reason, read the following suggestions. 

ii 

• Keep the automatic transfer switch cabinet closed 
and locked. Make sure only authorized personnel 
have the cabinet keys. 

• Before performing maintenance or making adjust­
ments, move the operation selector switch on the 
generator set or automatic transfer switch to STOP. 
Then disconnect the starting batteries [(-) lead first] 
of the generator set and remove AC line power from 
the automatic transfer switch. If instructions state 
otherwise, use extreme caution due to the danger of 
shock hazard. 

• Use rubber insulating mats placed on dry wood 
platforms over floors that are metal or concrete 
when working on any electrical equipment. Do not 
wear damp clothing (particularly wet shoes) or 
allow skin surfaces to be damp when handling elec­
trical equipment. 

• Jewelry is a good conductor of electricity and 
should be removed when working on the electrical 
equipment. 

• Do not work on this equipment when mentally or 
physically fatigued, or after consuming any alcohol 
or drug that makes the operation of equipment 
unsafe. 

• Copy and post these suggestions in a prominent 
area of the transfer switch. 

LT-UG-3 
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Section 1 II General Information 

ABOUT THIS MANUAL 

This manual provi des service i nformation specific to 
Onan L T II series transfer switches. Both standard 
and option variat ions are i ncluded i n  subjects 
covered. When performing troubl eshooti ng, adjust­
ment, and repair procedures, remember the transfer 
swi tch, generator set, and commercial  power are al l 
interdependent. The serviceperson must t herefore 
possess thorough k nowledge of transfer switch pri n­
c i p l es, and basi c  k nowledge of e l ectrical fun­
damentals. 

. . The following two pages show the model numbering 
... system for starting spec H units and the older spec G 

. .. units.A typical model number is given for each spec and 
the meaning of the code segments. 

During periods of normal operation, read a l l  service 
and operat ing i nstructions appl icable to your site 
equi pment. This wi l l  al low you to more effectively 
remedy a faul t  con d it ion when i t  occurs. When per­
formi ng any servi ce procedures, observe a l l  cautions 
and warni ngs in t h is manual and on transfer switch. 

The transfer s\,vitch must alv'Jays mai nta i n  com­
p l iance with any appl icable codes and standards. 
Improper servici ng can create an unsafe instal lation 
that might  cause serious personal i njury or death, or 
damage to the equi pment. 

MODEL NUMBER SYSTEM 

Always suppl y the complete Model number, Spec 
number, and Serial number as shown on the transfer 
switch nameplate (Figure 1-1) when contacting an 
Onan Dealer or Distributor. This information is neces­
sary to identify your transfer switch when ordering 
replacement parts. 

I AWARNING] 

FIGURE 1-1. NAM EPLAT E 

INCORRECT SERVICE OR REPLACEMENT OF PARTS CAN RESULT IN SEVERE 
PERSONAL INJURY, DEATH OR EQUIPMENT DAMAGE. SERVICE PERSONNEL 
MUST BE QUALIFIED TO PERFORM ELECTRICAL AND/OR MECHANICAL 
SERVICE. 

1-1 
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SPEC H MODEL NUMBERING SYSTEM 

u 200 A TTT 
3 4 

�
5 

I 39 H 

TT 
6 

4. Continuous Ampere Rating 
30,60,100,200 

5. Voltage Codes 
A = 120V, 60Hz 
L = 120/208V, 30, 4-Wire 

) 

-::-----::-::-1 :-Series ldentification --� --- � ---------===:-c-:-c:::: =c=-�=-= � 240V, 10,-'3-Wire -,60 Hertz_-':-----::::::-::==c:-:== �-__ _ __::=�2-- -
-- �� � - - - - -- -- - --- -- --- 240V,30,4-Wire � - - - -

_ _---=2. Basic App lication� ��� __ __ _ ��_�__ _____ ___ _ ______ � 480V, 30,4-Wire __ �_� 
C = 2-Wire Start 

�-=�- - E = 3-Wire Start - --- -- ----- ��- �-'��=�===- == --Z=2001 347V,-30,4�Wire -=- - � �� =--====- ==-=--= �=-:-- -----

- --�3. Agency Certification 
U=UL 
C=CSA � I N =None 

� 

--- ------ - -=------- - - -- - -- ----- - -------- -- ------------ - - - - - -- �_"_. '.'- � __ .�� .-""._ � _�:. 0 �,� "'���.:: ---

:___ _ 220/380V, 30, 4-Wire_50 Hertz _ _ ___ �� � _ __ �� _ ___ _ 
- -- - "240/416V,30, 4-Wire -- ���

-

�- - �- - H = 347J600V, 30, 4-Wire 60 Hertz 

1-2 

6. Factory code for optional equipment 
7. Specification Letter (Advances with production 

modification) 
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SPEC G MODEL NUMBERING SYSTEM 

LT B C A 100- - -39 UI260 - 04 G T TTTT TT TTT 
1 2 3 4 5 -6 -7 8 9 10 

6. Voltage Codes _ 
60Hz 50Hz 

1 51 
39 " 539 -

Volta es 
1 20V, 1 0, 2-wire 
120/208V; 3 0,4-wire 
1 20/240V, 1 0, 3-wire 

t�_Se .. ies identification 120/240V, 3 0; 4-wire-�' --�_��_ 
277/480V: 30, 4-wire -._-_ - __ _ - -- --- . 2 .-Transfer switch type 

---=� -___ B _=_3 Pole, Elec. Held _ 38 538 200/ 347V, 30, 4-wire 
220/ 380V ,� 30, -4-wi re -� �_�-���.=G = 3 Pole, Mech Held Line Side --- - --L==3 Pole, Mech Held B oth Sides--=-- 240/ 416V, 30,4-wire���-=:'�::"��':':'=-:=-::�-:==- -. 59X-- 347/600V, 30A-wire�:� _ -9X - - -- -- -=-=�:.c;� �=3=Basic Application - - -

-
--- - .-. . .  -=� -7:� Agency Certification C = GenSet Standby to Utility (2-wire start) - - U = Underwriters' Laboratories, Inc. _ - " '� --� E = GenSet Standby to Utility (3-wire start) • C = Canadian Standards Association

-
���-- _. _ _ _  , 

4 . -Enclosure N = None 
A= General purpose (NEMA 1 )  _ 8. Control Group (see Table 1-1) 

- 5. Continuous Ampere Rating 9. Meter Group (see Table 1 -2) 30,60, 100, or 200 1 0. Specification Letter (advances with production 
modifications) 

··r----- ··�··----------�------r---------�c�o-n� t -ro�I�G� r�O�u�p-C�Od�e� ·������f 
Control Group Features 260 261 262 263 264 265 266 
Phase Loss/Gen Pickup Relays x x . x _ __ x _ I�' �x���xE'I=:��x �I����==��� ���==���:I·_R��e�tr�,�a�fl�Sf�e�f"�:r:��im�. ���BelaycH-elay� � �� � .,., x�l� . .... ·.x. . x'. 

::�=��"" ... . 
",,- ��=' "' ,, S;1a.rL11mELDetay=Bel.q.}' _ . � �_� �_�x=� _ ��x�� �c _x ___ ��"I==��==�== 

StopTfme-b-efay-Relay ._ . _ ,=-'--_ x x x X =,,-_::.=--:.:--"-__ �,�cc-·-=----�-_- .-- ----- Transfer Time Delay Relay -· x - x' x 
Adj. Volt Sensor -1-Phase Line x 
Adj. Volt. Sensor - 3 Phase Line x 

- - --- -- -Table 1-2. Meter Group Codes 

����==�����==··�-EI-=========�-
·
·=============f==·5MWeit�e�r�G�r�o�u�P�JC���· �e� s�==f=;�:;� ---�������·.�·· ·· ···· 

Meter Group Features 02 03 
AC Voltmeter x x 
Ammeter x 
Frequency Meter -x 
Running Time Meter� x x . -.. -. 

) 

1-3 

04 05 

- x  - -x x .. .. - -____ -_0-______ -:-=_- ._-- --- -- - - - - - - - - -
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) Section 2. Operation Description 

- � _==Th is -section -describes the operation of the- L T I r -� --=c-The cabinet door may also include one or more of-the -�-� 
_ :'-�ctransfer switch. The descriptions will i n clude all - �� - following options: -- ---

--- �c-��-standard. and most optional model variations. Refer ---��-�� - --- - -- -- - - - --
��=-�..:to Model Number System and any other modifica- �� _ __ e AC Voltmeter (M3) - -
--_-�tions specific to your installation requirements to ---_- --- e -AC Ammeter (M4) 

- -��:=.� p roperly interpret the following information. ����.�AC Voltm eter! A m m eter-- -
Selector Switch (S3) 

COMPONENT DESCRIPTIONS 

CabinetExteriorC�---- -

-.-Frequency MetEfr (M5)------------- - ---- --- - -
--- -The transfer swi tc h cabinet door should be closeda talnimes.-and�� 

_Dnly aulhorize_d per.sonnelbecaIlD\'II.Etd_ enlran_ce� -

_ _ __ As a standard. the cabinet assembly has Normal and 
;;:;:==-�=�-::':�::;;Emer:genG-Y�-0perating;:'status�lam-ps?aRd=a;;:10e�able:'::-��-:::::- - - - -- -

type door hasp. See Fig u re 2-1. 

--- --�-�����--�� --- -- -:--_-_ - -_-c - _ __ - :=-_.: 
- -- - -------- -

- --- -

====

--

=

---

=

-

=

--===�=.�.=--==�� ••• = ••• =�=�-=:=.��v5� �---=�l�=.��===--=.�-=- ===-1=========:::=:::==
---
=

--

=
-
=
-
-
=
--
-:';::
--
=
--

=
-
= - -==-=-=---=-=--=

-
=--:§ -=--�- --=

--

"'- -

(53) - - r=J --�-------- --�- [f -- -

• FIGURE 2-1. COMPONENT LOCATIONS- EXTERIOR 
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Cabinet Interior (Figure 2":2) Battery Charger: Thebattery-charger(A2) regulates ifs 
Transfer Switch Assembly: The transfer switch chargevoltage to continuously charge without damage 
assembly consists mainly of three pole relays-K1 and - to the battery. As the battery approaches full charge, the 
K2. These relays transfer loads between Normal and chargin g current automatically tapers to zero amperes 

--Emergency power sources. The-relays are eiectricaily or to steady-state load on-the battery. The battery _ 
and mechanically interlocked to prevent simultaneous charger has an ammeter for indication of charging cur-
application of both power sources to the load. When rent and has a fuse for protection of the battery charger 
closed to either Normal or Emergency power, the relay circuit. The 0 to 2.0 ampere maximum charging rate is 
contacts are either electrically _ or mechanically held. __ adjustable, and switch selectable to charge either 12- or 

-::- ---==-:-Operation of the transfer switch assembly is dependent- c: _ _  24-volt starting batteries. 
_�_--- -�--:- upon the control assembly. - - -

� :�:I AWARNING 1 There is a possbil�ty. of ".attery da,,!- _�_���:�� 
=-- ��:: _ age and personal Injury If charger IS c_ __c c_.' 

-� -�-not properly set. Refer to Section 3 - Adjustments, for-- - --�----::::.:. 
Current Transformers: For transfer switches equip- - - adjustment procedures and safety precautions • 

... _ ped _witD tile AC a.mmeter oRtign, th_e_g��rator set wires - - - -
,-_ to K2 must be routed through current transformers-eT1, - -Exerciser Clock: Onan recommends-that the-generator - -

CT2, and CT3 as indicated on the wire diagrams. - - set be operated for 30 minutes each week to remove - -
moisture and to keep a film of lubricating oil on the 
e-nyjne'partS:�E)(erCisin-g-for-one'long-'periud-ts'better=-

i than several short periods. The normal exercise period 

II .-
,

-- :;:isJrom_t2:00_to�l2:30�p.m.:ml:Saturday.s . ..:Ib.e_exeLcis�[-= 

I �rogra� Transition� Programmed transition. relay (K2Q) pr(�gram may be .changed using the procedure in the 
IS an optional feature of transfer switches (mechanically Atljustments sectlo-n. 

I� _ . - . i�!c.h�d-both-sidesonIY);�P-fOgFammed-tf8nsition-is-the - � -- - - ---- -�- --- � - -- --- - - - - . 
. 

I - --c�ipa�-�rrfy��or��"e-�fran�sferswifcn�t(y�·assUmEr· l:CmiCl:::= � •. � �T.he �contaGts "in. the�exerciser�clock�ar:e�J5asrca][5UL_� �- -�.� - =- -1 ______ transition position, for an adjustable interval of time . .;.. single-pole double-throw sWitch. When the clock . 
when the load is neither connected to the Normal powe;-:: -�- s�itch is activated, the contacts close and send a start-":": --- =--

'���. saarce, norto�the�Emergency�power:-This- feature� - - �slgnaLtfLtlle--9e.oerator set. _ _ _ . _ _ _ . .  _ . . _ -_. 

E��}!��f��!{�:�����fE5���:i� 
_optioo.:Lheproperadjusiment is aJi.J�iicHQiiQfthe-nwJor�·- ··· .. 

.
. 

.
. . .

-
: f -

r----

I 1-: - -l ��.--

canditsconnected=load. . .. --_.-. 

- - - - -- - - -- - - -

- -}---

- - - - - ---- - --- - - --- -

.====�===�================== 
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Wiring Harness Jack Connect;ons:�1ne followi ng ... 
briefly depicts the functions provided through each 
jack/plug-in position. 

. Preheat Relay: This:relay (KHtprovides a time delayed 
start, for glow plug warm-up of diesel generator sets, 
adjustable for a 0.6 to 60 second delay. 

J10-�---:Delayedstart/stop�ofgeneratorsetwith-Pre----- -�Generator Set Control Connections:- This terminal-- ----
heat option (3-wireonly). board is designated TB1 on 3-wire, and TB2 on 2-wire 

J 3  _ - .c Automatic start/stop of generator set from . .  system electrical schematics. It provides control har-
PCB control A 1 .  ness wiring interconnect to the generator set. . . . 

=::=5'::=-··�-�-·'=J1-2:":�c��Currennraf'-sformersca-na-crrfeters-copliOn: 
- -�J4 - Power supply to controller transformers from 

line or emergency source, and command 
actuation of transfer switches K1 and K2. 

- --��-J14--- Programmed transition relay option. 

GENERATOR SET .� ----��.-,"�-�-·-CONTROI: CONNECTIONS- � .. --.-.-�--- .. -

.- . 

--- -;1--

-

TB1, 
OR TB2 

CORRENT 
TRANSFORMERS 

. __ (CT1,CT2,CT3) 

·WIRING · 
HARNESS 

_ ... _ . . .... _ _JACK 
CONNECTIONS 

o o 

---------;;; 

. FIGURE 2-2. COMPONENT LOCATIONS - INTERIOR 

2-3 

CONTROL 
-� -- �- �ASSEMB�Y�--­

(SEE FIGURE 2-3) 

CLOCKM2 
- -(SPEGHAND UP 

.:c�-:MQQt;rSrc_.c; .. _ . .. _ .... _ 
-�-�-"--:::---�--

-� --EXERCISE- ---­
CLOCKM2 

(SPEC G MODELS) 

ES·1602·3 
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---- -
Contra/Assembly: The -control assembly (Figure 2-3) 
monitors the Normal and Emergency power sources. If a 
failure of the Normal power source is detected, the con--

-Stop-:snut s down the generator seta:nd pre.o - -
vents it from starting. Use this position when 
servicing the generator set. 

--e--Cranking Limiter-Relay�(K10)--(3-wire:-start-only). 
The cranking limiter is an electrically-operated 

___ _ irol assembly starts the standby generator set and 
transfers the load to�this�Emergency power source. If-­
restoration of the Normal power source, or afailure of 
the Emergency -power source is detected, the controL 
unit transfers the load to the Normal power source and 
shuts down tile generator set. 

_ thermal relaythaLprotects the_ engine cranking cir­
cuit. The limiter is energized until the engine be--

ginsto crank __ angremains.energTzed-u ntil the _ _ .. _. _ 
-engine starts. If the engine does not start, a heating-_· - - - ,-,---. 
element in the limiter opens the cranking circuit.::-

- �The following briefly describes the components -
��Iocated on the control plate assembly : _ _ _ after approximately one minute. The limiter must be 

manually reset before the engine will crank again. -----, ------ -.--Transformer T1 - is interconnected to the battery 
-.� �' char ger an d exerciser clock. __ 0_ Test Transfer SwJtc;I1JS1)- tbis.thr�e_position switch -=- ---: 

can simulate a power outage for test purposes.-The ---.-Transfofmers T2 and T4 - are for line side monitor-- - - - three positions function as follows�--- --, ing and control components. 

c .• "'-fi-TTanstofmers-T-3andj'5�-afef()r-emefgeilcy -side 
monitoring and control componen ts. 

• Connector Panel - this plug-in connector plate�is 
··-�equip·ped on models offering reconnectability to 
.�.o!her�l1age�_ . .  " _� � � ��_�� ___ � 

' ... . _�_�_�cIest:�mm£iugjbfLSlUl!c.QJ_Q Test sends a star,�t =======::::.;.;c­
· -- sig nal-to-tl"ie g ene�ator seLIhe--Qenerato.LseL 

will start and assume load as long as the switch 
� �� is in _thisposi ti�n. � -_. ---- .. -- .. -,�=== 

Normal: in the Normal'.position, the transfer. 
_s.'JVltQ.t1..is set.Ior:�Ciutom�.t!�.�e�ration . 
Retransfer: upon completion of test period, mov-• Generator Selector Switch (S2) - (3-wire start 

only). This switch is the operation selector for the 

==:I�:-:�_��:=: ��e: :t��:e.�:=����=::::=�:=���::�:::: ing the switch from Test to Retransfer position-------=--­_ _  cal.tSe.�LthJL19_adJoJransfer to normal power 
__ . . _�_�::iO':uIia�=,_b�y=p�a=S...$�CO. g:�:t:ti=e .· co= nY r OTYe�-i����� _ - - �_�_�_�_:_ •

. _�_�_� ... -::=_---.-=: •.•• -, .' �_=.: _c-��:-,_�.
�
.�_�_
·;._:_ZI· _-_

-
.re--_ ·_a_���un _ ·_

-
c�
�
sr._·_-�_�.-·�.�_:,';r,_r_-:�_�� �

-�I-I=I�C _-_·�_c-� _
�
.:e .N-:� _--_�o-

-cl_-_=;;-�I·_
-
III·.a._:a.�_Y-

._II--.. ·.p·=r-�-'o�·.nsc -
. ·�I't

-
·_

-
I' _�O·._
-
�_."I� _.

·
_. f_�_·.l •. �"io· •. ?.·�, ... 

i.e"IH.FJ.:�. : ... pnrrg =-:;;:;;;==-;�ALJI&�S:tnoY��Ite��gCanerajor��iie:f�9",,�statt=M9� LL""-' ,,", '  • "' • . " -�-� 
===== · : :c:'=ass�llme�thiroaa:Wa:poWenjma£fe:�occms�Tnls= - . - � - - -�c-��� : - �rli::th.e�h .orma .i.:'Op _: .eratiftg�p.�. o.··sitioA; .. � -������- � --. Houri Run�'VIBter (111111 - this meter advan",;s"�vF.i fA��-=----� -­. 

�. - -�t�e-=g����t1;}��t�i�:-='j�-=nPera1tOp: Jl=pro'Did;;s�a�����- ��-� .. 
_==----c. 0 ���.,-�f!ttII�;1J-ftinOk��fifeveftts�:tfie-'.automatiG'-itansfer'--=: _�iigoln..gLI19�total�h{)urs ot·.9�i1.!3j�lQr�i�!:O..2.erafron . .:.;--=.-='-=c=�:=-=:'=.�==..:..::.. 
:":'�.=� ::: $Wi!�iJfrQm�t�rtingtheQenerator set but allows- to aid maintenancescheduling,-:'and. cpcnfirmalion_ 

starting an(Fstopping�arthe set. Useihis posi- - .... of un' attended emergency or perioBTcexerCiseofgel1��·· .� = :;:� 

I -I 

I -- ------

4jDnfoT..=gw�r-�t0r�s�t:1e§:'�r1il����� · .i-=��cc= =� ::;;;-er.atOJset� ... .. . . . _ . . .. . - . . . 

GENERA TOR CRANKfNG ---SElECTOR� C.:',· - ,�:-�--�l:IMITER-.-·� c-,:=��·�.:.· SWITCH 
... .. ..• RELAY .. ,-

----- -(82) -- .. ··· --�(K-l()) .. 
'- , 

�EST�'���-··-�·-· · .- -. 
TRANSFER 

SWITCH .. . . .. _
�

_ 
(S1) 

HOURS 
RUN 

����8� �.�������·� - �- �-�- �-- � 

TRANSFORMERS'� I��� @ Co' b��l��I' 
ro-. 01 .' . .  uu • 1-·· 1- 1(jIfQl[ -0,-· 

CONTROLLER 

·PC BOARD ASSEMBLY 
(A1) 

(See Figure 2-4) l , ___ .9 

. u =�=-= IQ
��-�T3�;J� I-�d�t 

=======C;:C:···ONNECT0H - ----- - .. bhbL I---�-

PANEL** 
o *As Required Per Application 

**Not Applicable for 12()-volt models 

FIGURE-2-3. CONTROL ASSEMBLY 
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@ Controller PC Board Assembly (A 1) - this control· 
board contains the necessary monitoring and time 
delay relays for automatic operation of the transfer 
switch (Figure2-4). The components vary by options 
ordered. Refer to Model Number System and the fol--· 
lowing descriptions to identify the control relays spe-
cific to your application. . . . . . .. . . c c . .. .c_ c � __ 

·· ·Transfer Relai (KBY: there are twotype£non::' 
adjustable, and adjustabletime delay (0.3 to 30 
seconds). This relay will actuate when genera---... 

tor voltage and frequency reach the settings of 
··--the control. Upon actuation (after delay if equip---- -- --- · 

p ed) , the transfer switch transfers the load to the 
.. Emergency power source. The time delay type_� 

relay (factory set at two seconds) allows the 
.' -_- =--�--�-� stiiifReiay (K73Y I lm,-feraVlsToraUTomatfcslan _ __ _ :::,�:�cC;;..o::ger:le;:atQr�set�to�tabi!�z�beforAload�is41pplied ��c==�=� . _ up of the generator set. This relay can be either ·��·��-- . .. . . . - -

a no delay type, or, an adjustable (0.1 to 10- --.- -- ....... Vo!tage Sensor Relay (K9):this r el ay is f or mon i- .. . 
. - second) delay before initiating a start command --�.---�- � .- tonng the generator set Voltage. Pickup voltage -- ---

��_ � to the generator set. .. . is adjustable. If Emergency voltage falls below �-. -� - .--- preset pickup vol tage , rel ay K9 will become de - - �-
�------=o-�---�---

Rettansfer· Relay (K4):this relay provides · a n.=�-==: �� ... -:energized and close aset ofN I C contacts in the -..;.....:--.. 
•. · .- �=�=.=== _.� __ � adiustable_(2 J�L  30rnjnlJJe) JimE'Ld�laYL�_-__ �. _�:.:.-=� g�nerator s.et start circuit. The generator set will 

- - - . transfer of load from emergency to normal· 
.
. -

-elthene
.
galn-properspeed-and-outputvoltage-·-· -.-�-. 

__ _��._ . . .
.
. . power source. . - -��c -c to energize K9 relay or, an overcrank shutdown '. . 

--�- . --
.. .. .. . . . .  . . . . . . '1lilLoccIJLBefer .... to�ection..3j�MjustmentsJo[·· ···:--� 

=-'=---------· ..:.::.=.=..:.:.:=�Sto{iRiilay (Ko·tthis:=reTayisforc=orifrorifng�-a.c.c-�--....-.· ···v0Itaye·sensofplekupsettjngsanddrop0ut�- -.c�-
.. � _ .. _�� � _ . ti me de lay.edstop otthe generatoLs.etJoaUQ.w values. . . . . . ... . . .  . . 

���-�����-oo_o--���-�-�--�-=������_7��_7c==�for-�-proper� no�loado� c ool�dow -n=ru n n i n-g2of=the=-:: =---�-�-:::==---=:-=:����,:::=���������:-=:�;-===��==�:c::-=-=���
�
���o� -�-=-:�:�_��:-_:; __ -� �- �����:�=�-�-=-�- ---����� 

engiriebeforestpPRi 09. .. . . . . .. �. ��.--.� - . - .- -� Stopping-Bypas� .. Switch(A1S1):this� sWitch - --� 
.. - -

.
-. .� . ... ........ .. -.... .-. - -�-�-��- allowsfor·bypasslng the generatorsetstopping:.- .�� 

�Velt8ge�enser�ReliW(K6);.thi&relay.i&for�moRi= time delay. I! the control is eq�ipp�d with Time� .. ���� . 
. ���� t <> rTfl �:f1 rr-. e ·v6IHfge:· Th· e(e·��·�rfe··-fhYe e . . Delay .. Stopplng. Relay�(K5),�thls SWltcn.mustDe�� 
.. - __ ··-_ -typesra.non.;adjustablephase sensorTor.;csingle"" - .. • . ---c�inJ/;l�RE[�B� it1Q'J,�g!!J�L�.��� •• !bt�.��xL�!lJ.�.in _ _ ._=_ 

phase or three-phase types with an adj us table---�--- the ON position, and func tion IS oypassea ; - ·-- -�--

�----- voltage-pickup-range�------ --�·-- -. -.. -

-����:.-��L.-�:���:: : .... �·:..��/nstanCr:ransfer�B�/aY4J(7i�thi��[el���p�0�ide;· 
... . - immediate relransfer-6f theload to linewhen�-c '" 

.�� __ •. � .. �� .riQrmllLRQ)![�r:J§.r:�$�9L�<;J..,. . . �_������. � �� _ _ � 
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i I ! 

PCB ASSY-TRANSFER SWITCH CONTROL 

f:ln 
co. -

K
g ---�'-'--�W,l 

OFF 
RETRANSFER[J

_ 
- - - - ­

_ BYPASS - A1S2 
ON 

- MS1 
OFF 

D 
ON 

CAUTION: 
HIGH 
VOLTAGE 

STOPPING 
BYPASS-

, 
r-_K8 __ -_-_�F -uu-:--�-� K7 

-----------7-�--

1 - - - - ­
I I� 1_-
��" f----------- -

r=CC= 

§ VOL TAGE SENSOR 1", GENERATOR SIDE 

- - • OPTIONAL: RELAyS § STANDARD BELAYS 

§ TRANSFER RelAY 

• TIME DELAY TRANSFER 

RANGE: 0.3 10 30 
SECONDS ON 
ENERGIZATION 

NORM: 2 SECONDS 

"TIME-DELAY STQPPING­
AFTER RETRANSFEA--

RANGE: 3 TO 300 
- - - SEtONOS ON 

EN_EF!GI?� liON __ 

NORM: 300 SECONDS 

K5� 

§ INSTANT TRANSFER 

TO LINE 

NORM: 15 MINUTES 

CJ:� � 
( ) 

ES-I603--

- -----'-- --,--
I : -

��-- � - - - -
----- - -----------

-

���-- - � :-_ -= - -- - -: ___ --=-= - -� - ,:. - -= - - -
" 

__ - " .. - - -- - -- - - -_,:" � -�- �e_=o==_-�-- -�_�--:- --

-- -� - - - -- --
-

--------

- -n�f;�-i(lJeraG�i�n�- -�_ nen-reler-JG�\Vinng _-y_iagram-SpeG_iltG �o-- ---- - --- - - - -� � A - - -_ . --
- - _ -,,- _8_- _ _  -_e-__ :_I_-a_- �\_'-i;

-
-
-
-

"L_ =-_�6_-_-_� __ -_�_:_ --,r-_-_-._- -_ - _b _ _  - __ E_c_:_-E_---_ -_-L __ t_-!e. __ :�-_:_ - - _ -_�r_-__ a_- _-_-_-_v_-__ r-_j_- r_I!-_,_
-

-_;::i ti_: __ --:-� -�_- :-e-rrs6_-r=�_l\ii_th __ --_c.� __ ---_i_-,_-_ -a _ _  ---'_u_-�i.·-Lo--=�-
-
--i

-d-
-_------- -----�� -- =- ---"yQ -lir�lmRsfet-�S\ijlfGR�� �IQ8tlt�PT-\ilJ-hsrS-=-¥GU0ff-aRSfar:= -

- � � L!.lltL ..... � - �- � � 
switch- may differ;-

When commercial power is first applied, line voltage is 
transformed to 120 volts AC and supplied to voltage 

v.o!tage.Jeeejing there!aycoi! .dropsbe!ow the relay 
holding voltage. 

sensor relay K6. Energizing the coil of K6 will close its .�.. �During normal operation when K3 relay is energized, 
I�-�-�� �:��:���=-���=:-f!�:�11�;�'lQ!&��;ict�����;!�;��]��_ 

-
. ��PQf�1tscIiohT�f1��jySet{t�DlaGf�ttii�ij�;ijL�Ql'-�t� 

--��- � "'-, � "'----,,-,_ '" "'-J' __ -�''''''' � .... � "_� �-��j � ... � -; n..:';_�_;=-_� �n n;._ - -�-�-�"':-�--:-�-,a,-----=-;"-•. :,,-:'· .. ,,r �.,.:�,_:' =-�-;;.-!-=-�...;,,-.--.*'���_-.. �_:. ...... �+�_;+-i;..-;;.-��-+h-��-;;�-;"�;";-+��---===;;;;;;;ulale1y, and iftn�-cv=mmefrtTat(rioY;lla;)11tfe�CO--=n�tact�fafe- -
-

� � ==-'S!'�GMH�I�i�¥��¥���;���u��;����U�����!����J-������::�:���=;;;;;;;;;";;;;;�==� 

set not ciosed, the Klciosing coB (CC) is energized. WithKl 
closing coil energized, the normaily open contacts of K1 
between Line and Load will close. 

2-6 

Relays K4 and K5 (if equipped) function as described!n 
the Restoration of Commercial Power section. 
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-
-POWER-OUTAGE -- ----� TwoaWire=Stamng==---==---- ... . ��= . ..... �-�-:- o_ c- .-=- .. 

When commercial power outage occurs, or voltage .. In a two-wire starting circuit, battery voltage (6+) is 
-\ drop� lowei than the setting relay KG, KG de- . connecte? by K3 to �he remote (RM"D terminal. When . . . 

______ __ energizes and opens the circuit to control relays K3, K4, commerclal power falls or falls below the holding volt- ... .. 
K5. and K7. _ . _ --- age of voltage sensor relay KG, it de-energizes. This -- -·--

removes power from K3; and after any time delay, K3 
c--=De-energizing relayK3 allows its normally closed con-- �I!>�es the contact between B+ and_ RMT terminals to 

����_
tacts to close and complete the circuit for generator set Initiate generator set starting. 

�. _ . ::;i.art-qjp�neiay=K8�-'Gan=be=eltiiei'='immediattF{j.=time�-�� ====- �� --- -
- -

0--_ - -del�yed -(O.1 -tO --10 -seconds) depending -on -transfer -- - __ _  For peri?CIrc ex�rcise oftnegenerator set�M2exerclser -- -
sWitch model. clock Will close Its normally open contacts between B�-- - -­

and RMT terminals to initiate start and run command of 
•. --:_�_�po� start-ul! of th� g�nerator set, voltage sensor relay . the generator set. The generator set will start and run at 

_ - •.. _ . K� Will energize ana close its normaiiy open contacts to no load for .the time set by the exercise clock M2. 

�--��.o:..tr�nsfenelayK8(ifequipped)i'RelayK8wiII then ener-" . .... __ _ ... . . . . . . . ... � __ -::c . •  ��_::. ... ·· · ---c-·c----- .... _ - .... - .-. .. � .. .... -
___ ......-:.�:..�_::_JJIZ� and �ft�r its adjustable time delay period (0.3 to 30 Three-Wire Starting 

.. . -- - .. . ... . ... ··cc.-_-. 

s�con?s) it will cl()se it� ��rl1l�lIyope,,! co�tacts to· K1· - -----Normallyclosed-contacts of generator voltage -sensor--·-
.. triP COil (TC) andK2 closJng COil (CC) CircUits. re1iiY I(f}, Clncl (;rClrl.�!1g limiter relay K10 are in series in 

����1��===�=��� �����===:;==�==::======;.=�======-===== the normally�osed-contacts -for-startcommand will 
. .. . 

-c.lose. . ..
.
••. : ...•.. <. '·u' .... .. ... . . .. . ....

.
.... ... . : .. -.:.��-� �-.-- ... . .. ��� 

�����mUp()n{;l()s!ng �Or\qS::tHneJ'J.el§y�QJ9.s�(ttrQytc()ntacts;���- . . .. . u . . n . •.. . . .. . . . . n n n .. . . . .. . . . . n . .. . . .  u ·  ...... . .. 
_____ th�l<.l t�ifl(;9il(TC) -wQuldtnen . energize t()openKi�'- . . _Wb en-the-·geneJatOJ ... N.Ql1age s.ens.or�IeJay··K9�c:tet�cts' ...... .:_-::c-=-_� .. 

____ �-=- ___ ----=-=-=--=--=------=-_____ �--=-=- =_-_----=-_ � �_= ___ � __ � � __ _ ----=--------=-=�prop�I- ge��r_ato� ��J�C!g�, _t.h� _ _ contacts_ open _and 
-- - -- - -� - -remove ground from -relay cranKrng-:.lrmiteFcoirKrO.-lf----=--=�:.=:-

.. ____ .___ ----By opening transferswitchK1. the normaUyclosed inter-__ ground is not removed wi.thin GO seconds, K10 will time 
�c=-.j-. _. �lo�k Gon!aGts�(IC) would. thenc .close.and completatbe----=�-=�out a�d r�mo:,e the start signal from the generator setby ----- --

�1i��_aif:=t��� 
- - =--��-::�--: .-:-:-,�=,,-

����_='SenaingstananrJstOJl;Sig��ozttwaIefl� rator�etis�a-· ��-�====�===-=-=;����==��� .. ;; .. ��=:.:.-� .. = 

==��=� �=-�:;basicJunctionofthe transfer switch. The starting circuit .. . ·cc .. c. 

....•. . .. '.. .. ..•. ......... . .. . fuDctionoUhetransfer-switch mustbec;ompatiblErwith ..• 
•• • �n_n -•..• "_��� •. t.tli1!��!cthegenefat()rc$eMoIltrol.c-TJle�t(arlJde.r ... $.Wi1chwill��:::'':'':'-.o.-. 

"������e:::��;�;ire"�r= three�:"i��Star:ti��;GirGUi���-��=i���.: ••• �������������������=���� _ . 
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; 

--�------------ ---------- -�----- ----- -- --��.CC£=c ..... . c . •. 

I-------�� =- ====-=-== 1 -_._-_· . ------= -=0=-_= ==--�----=;:: 

r_� __ �_�� _ _ ____ _ _ _  _ 

FIGURE 2�5. TYPICAL WIRE DIAGRAM FOR 3-WIRE START SYSTEM 
_ WITH TRANSFER SWITCHES MECHANICALLY HELD BOTH SIDES 
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-- - -- - --- --- The ge�eratorSetisstill�rUnl'ling,·butwillbestoP·p;d
· 
.. . 

when time delay stopping relay K5 (if equipped) 
times out (3 to 300 seconds), and energizes K3 relay. 
WhenK3 is energized, it opens its normally closed 
contacts_in the generator set starting circuit. 

�-SIMUt:ATION�OF-POWER�OUTAGE��-- ·- ---­
.- �R�e:STOllAT rO'N�OF'�' .�. ����.- -. . __ ._ ... . �To �1)�J)Le�tl:t€!�eflllJ1?�m_eJ1Ul) ready to perform, the 

·--�--�-operator·should monthly:sfmula.re�----power::�oofage��.-��c�cc'-��-:;��-� --

The preheat relay option (K11 ) also has normally open 
contacts in· the generator set starting circuit (3-wire 
only). This adjustable relay (0.6 to 60seconds) will time 
delay generator set starting for the desired time to allow 
for diesel engine glow plug warm-up before closingits 
normally open contacts of the starting circuit 

COMMERCIAL POWER --:-�-Test Transfer Switch S1 on the inside panel is pro- -�---
-:=�--�--- -When the commercial (Normal) line voltage returns, _� .-:� vided for this function. 

-

-. ....:: �.:-..:._ voltage sensor relay K6 will detect proper line vol- - - -
_. _=��=-..:;.�=-tage, energize, and close its normally open contacts -----In th? Normal position, the contacts between switch 

--- ��to-complete.a-circuiHorelays�K3,-K4-,�K5;-and-K7 , ___ -.� . . _-.-- •• termll1�lsnl.1l1"l:l(3r.1_ and 2are normallyclosed, and in._ - - series between voltage-seriso(relayK6anCl relays K3�:-�--
- -_ _  � ___ - Energizing retr�msfertimedelay-relay -K4-(if equippeaF--:�-- - K4,K5,and Klforautomatic_transferswltchQper-_ .--... - - -

���_ . will delay closing its normally open, time delay close --- . ation. .. --

c�g�]iQ;:i§-�i����%�{*�=.tt��� Jnp C()II(Tg)tD!QlJg�th� then closed;normally open,K2 w_I.li_ �tClr� �n_d assume�load�as�I�llg�a��the-swltGh"ls"ln� -
interloCKcontacqIC);:..When:the -R2Irip coil(ICVener"'- :._- .•. - _!gls _�O�ltIOfl.__.__ _______

__ ___ _ - - -�----:: 
_ 

1_ .... - giozes,the--opposite-K2..-inter:lock-contactcloses. This _. . u -- _ . - - - " - _n n - -..m __ ... ----- u
_ 

- - =-

___ _ _____ _ � complete�nh�rcircuittooK1closing coil(ee)through the . � �M��I:'!9:th�e-=-�'fVl!�b:!()-=!'::I�!,�IT!fl l�����s�l(;)fl�tFan&fef-�t0 �--
___ -_- ,cGlosed�Kc10'Cutoutswitoh�(GS)."'"[heJran$f!i!G.s-w.it�h I)QlNc- -=�=the C;()1Tl f'rle�clal (N ormal) �ower souYce aHerK1I-relay 

switches the load back to the commercial (Normai) -- "retra�sfer-.C.trmec-aelat�e xplreS'F-@l"i=momen�a.rily�d�,,".::�':O::CCo_-� 
power source. . pressmg the S1 sWitch to Retransfer position will _ _ _  _ __ b'iQass_ tb_eJetran�fer. time delay relay K4, to energize 

. instanUransteLto_Lin.e.ielaiJ�J·----·· - - .. ---- --- - . 

�����.���--������==:="�����---=--.�- =,-=-- ��-�-�-- �---==- �� - -

i · - -- - .. 
I ��-�------��-�---������ I I-e ,- ._- - -----=------ ---- -
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GENERAL Start Relay (K3) . . . . . -� --� -
=:- -' . ':'... _ ':'_- This se-ction� pr()vides inforrriation for making ad-
:-' -- -c��� justments to the time delays, exerciser clock and battery 

--Start �relay K3 is equipped 'With'�a'(fto?ftfscale�Rotate��"='� .
. 

knob to desired time delay start of generator set (0.1 to -:-=-- =-
_ � � ___ charger. Some adjustments require that AC power be 1 0  seconds). . . . 

___ ___., _ _  :. .:.�.:��::::. __ applied to the transfer switch. Use extreme caution to 
.�-.-. =:.� -�-=�.:.� avoid contact of exposed terminals within the cabinet­ -�- ::: Relransfer Relay (K4) 
__ - � "=-�?�since they present a shock hazard. _ _ . _ .  Retransfer relay is equipped with a 2 to 30 minute scale.· 
·:.'�-�:��- ·-� · ·-=-.. :...�...:.:iAWAR·N· I·N· G·· i- Hi9h !oltages �ithin cabinet and- �otatethe knobto thedesired timedelay retranSferfrom --:-- -
� �=_= __ � _ . . rear side of cabmet door present a �-- - . mergency to Normal commercial - power (2- to- 30�--.:----:-

____ - - shock hazard which can cause severe personal injury 
minutes). 

� -- - -- -- - lJl·death.-Us.e_care when opel1il1g=ca.biO�J_do.pr.=an.JI_ 
.. .. . _ _  . __ 1.e.aJl�.aI1J,iJlf§.J�Plf!f;.�u1i9'JJi=ip-fr9f)t=o.'-If1I!"-f.lCl/�---c == ... Genetatoi Set Stop�Relajc(K5l- . . > - ,. �, - . .  -- -

_ _  .. _ . , . . -_ TtUirelaYi$ egUipp�dWi1ha�Q=tQ:-1Q.Q [>f.K<;entscale::lhe -=·�� -�::.. . 
_ _ _ _ . .. . 

. . .
.
. ..

. _ - t::c:)NtR()L�flELAYS == -�maximum time=delay of·.·this=reiay�is;30d,:seconds:(5��=:: 
. _ -__ _ _ _ =_:.:.Tfie�reJay�JunctforLand location on the control printed .· .. min��es) when adj!Js�mentk�rl.c>!:>:i�s��ca!�1J)Q p�r.c:ent- - ---_ . .•.. .• .•• •.• �. circuit board is shown in Figure 3-1 .  Relays K4 and K5 position. �he recommended-generator stop time�delay--��� 

___ _ _  ..: ate�optlonaLTruaime aelay functions.  onelaysX3�a.n(t: � �..:��ltl3�t() ��,:"lnutes (�-80-tO�300:se.COfldS);.ihusrthaadjusb .. ··-. _�c . 
... _ _  - - - - - _K8,_and the pickup adjustment of K6 are other options. ment Rnob should be-set�wlthln�the�60cto�100-percent� 

_ .. __ __ --- - - - - - - - - - - - -- - -� -=-:.� _ -range.,---,---,--,-=�����==�= 
. _ . . C � ,� �  TheJan_g�_and_norrnal_set!ing are listed for the adjust-

____ _able::relays��Wnen�adju-stmentJs=necessary:=refer to ttlEC-::::::=Tim�=P.e.lay-Transfer Relay=(KS} 
--, -. � ___ follo\ying procedures. 

= _ u_u�_ �� �� l"h!s.relay isad justable for O,ito30seGon-<:itim;delaY- .--

==== .. . .. __ - - ---- ---c - � --- - .. ___ . ��:= �.:--=;,;.::;::�belOEe}l'aflsfer� OfJoad to ertl:el'genc;y�PQiJ1ia�t6:fano.�--:-= - =c 

�2Tc=Z""'-�==��� _ . � �- -�-- -

_ m  __ _ - -W, O� ��:,��� .;;'��!- ,,�:_�= c c- � :n-l�-� -
RANGE 0 3 1030 

TO LINE a Pl1 
SECONDS ON 
ENERGIZATION 

NORM -2 SECONDS 

§ PHASE SENSOR RELAY "TIME DELAY STOPPING 
AFTER AETRANSfER 

. -�=���C�� _ "'�O cc ;,:;=�: :�.. :���� 
-------------opTIDliU\l..�ELAYS § STANDARD RELAYS 

FIGURE. 3-1. CONTROLLER PCB ASSEMBLY 

3-1 

RANGE 0 1 to 1 0  SECONDS 

NORM 2 SECONDS 

K3 

eS-.l603 _ ______ _ 
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. . . Voltage Sensor Relays (K6 and K9)' EXAMPLE: Per Table 3-2, ifthe nominal transfe( 
- -These relays have an adjustable range of voltage switch voltage rating is 208 volts, then a voltage_ 

: pickup setting. Even though the relays have a typical 1 to- � ... _ sensor set at a dial setting of 5 would pick-up at 
; -----10 dial indicator-scale, the relay characteristics may _____ _ approximately_1B5 voltsJ208 -,xc..89% =185)-,-' ----'---'---

I.i differ slightlydue to transfer switch modifications. . . - . 
i . . 

- 4: Rotate relay dial indicator knob to proper setting. 
I �  ·· -Two-tables are�shown to� coverthe variances in relay-� �C __ �� - - • • •  - .  • • ••••• - ----

!-- u = ���;��i����!���;;��r�=:ef���;����r;�; . [A.CAU"(ION_L��:::t���=:!�s=::��!:��_c�� ;- - - �  ... 
without the white number stamp are adjustable per sor will not operate. Haphazard adJustment can --· 

-
---

. . , '. � .. 

Table 3-2. result . In abnormal operation of the transfer · 
switch. 

___ =� _ To determine desired setting ofthe voltage sensor, pro- ____________ __ . L  __ 

! _ ceed as follows: r ---- - -- ---I . . . . . . 1 . ldelltify relay whether it is stamped with a white "S" I - ----=- . - or il0f---��-�- --· - . . . -- - - . . ... . 

! - __ _ _ _ 2� Referto table 3-1 or 3-2. - __ - _ :0_ _ _ _ .  - . • ___ ._ •. _ - . _ _ _ . _ _ - _ __�_ . - , _ 
,-o:."-"�:-c '3.-;;-getermifiedesiredapproximatevoltafJepickupset ... 
t � -=-c c= -=-_ -: ttng;=tndng=percentagetmal-indrC8torsettings-::-rfI- . . . i:: =-=-�Cficated�� ;-"- � ;c ,,:, , · . ,  • . . . . . .••.. . . ::- ..:.:.. . . .. . "_�_ . .  1-- - ���- � �- ��-=-- - -----=-�,,;;;-�- �-� - --=- --=--=- - - � -

- -�- --- --- -- - --���� ------ ---- ----- -
-
- --- - --- --- -.---- - - ---:-"-:-_-::--. ,---: -= -- ---- -

-
-- -- -

I=-==--=-=- --=�.:- --- =--=��:.=--:.- �:::�.::=-:-. . ·TAB[E-3�1 . VOLTAGE SENSOR PICKUP--SETTINGS:�·=-··-=�:�==--==-=-===::::.::::.-.:.=. .... � c ·· - � 

,rl'=�-
� :  - - -(IIelaya:St8mped willi Whne'-'8")

_
- �__ _ ... . __ _ .. ______ _ _ __ _ _  _ 

Dial Approx. Pickup Percent of 
--------

-
--. .. 

_ _____ __ _ __ _ __ _ ___ Setting Nominal AC Voltage __ _ ___ _ __ __ _ 

===��=-�m��!:������+:���� 
.:... __ -'---' _________ .:.�...:.___ . . · u . . . : . . . ___ -',��= =- '''' c�-ag�o==:;;cot!'iCKup-\1Qftage.= . . =:�===;;;c'F============== , _c._·'-..-_ .  . . . ..• . :c_c c . .  :-_ __ : _. 5::  ·94% - .. . .... . -.- - . ... . - . -.- _ __ _ . .. . ..... . 

� 2==-9�8i'f!%�===============:"1============�==:::: . " .. _ . ... .  .'I<{--- .�.. . . . . .. 
�-_ .. ______________________ �1_·�·_·�.�8�-�,,-_· · �=�==== ��===�==============.=.=f •. � . . ==��������� .. � . .. ���� 
�����������----�I�· �· ·�·�*g��- �··�· --�--��-�·��--���----��-I��--�--�--��������� 

��=
�-=�

=
�
.�

�
�::

�
==

�
- :�

=
�:-

±
�=����=���·���

·���������:=..::;�;...�==�:=�E::�:�:�::::;;:;*�lO=�=�;�i ;:�::-=';'; = :;;: =-� - -- -- _ c::-c..:: - - - - . -�==== �==� . . -
=====:::

- =�-�:2- -
::;==

-
::=

-
�= ====::=�-�-=-=- =--=-=::-=---�= � . . �.��"�� . ��� ��.:���"��.�:����c.�"��.c����.�_.::::.� 

����� . ... ����. � . . � .. � 
. .  

�: .. ���������������������,=������¥�---�-��-�-::-�:::::::��-.��:--.�-.-.��-.�.-.. �---� .. ���.�.�:-�-�-�--;-;�-:�-��-�- �-�-=����������� --- --- - - - ---* Do-Not Use "f'hese Settings ====::::.=====:� - =  _______ ._�-_-_-_=--=--_-__ �_�_ --�--��-���� 

TABLE 3.2. VOL TAGE SENSOR PICKUP SETTiNGS ., . (Relays-Without Number Stamp) '-�� �-�--
� - -- - - __ __ --c __ -_-�_- 0 __ --.- _ -=--: _ __ _ -- - - - - - - - -- - - --

. . .. - . Dial Approx. Pickup Percent of - - --- -

��-c----:�-
-

--__ -___ -�----,�--�-----�-=--�--.�-�--�--'---�--'---==-�' ���-==l��-�-.�-,�-":-�: 
- .. - -.-- .. . . . ; ·· 1 . . 3 850/0 .... ,,-. . . . . .. . . . . . .  . . . .. .  - . cc,cc.=",- ,·�C_;-=-. -... 

4 87% Note: Dropout Values 
5 89% of Relays Are: 
6 91 % G 30 _. 93%-97% of 

- -- -- -==---=�-==---=--=-=.::.-::...=--=- �.:.:�- � - �  - �;�- - fJ- ;�kUP
86�:�:g�o Of- �::'� :'-��� ����= -�::.=�����=::

-
.::.-=�,���-=.�---==-

-
.���-����-=-=�� 

I 
· i9g I ���. . PiCk�U�Q�V�o�l�ta�g�e�. ���

··�·=�·�
-II�� . .  � . . ����� 

__ 
�
_
�

_
�
_
�_�����)�. � 
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, EXERCIS ER CLOCK c-�- � : --- - � =-

The exerciser clock (M2) i nitiates ge nerato r set starting ) and exe rcisi ng without load at preset -i nte rvals. Later " , 0 - ,-,.,- - - ' - - - - - - - -- -- - -- -- - ---
- -models of the LTII  tra nsfer switch have a n e lectro nic - - - - - -

clock; earlier models have.a n electro mechanicaLclock; " ' - -

Befer to the appropriate c lock section for setti ng infor - _ I n: n n  [� e .- I/olii) 
mation, a nd to the ge nerator set Operator 's Ma nua l  for

" 
1 3  

" ---u u u� c -h° .-- m lii)-' -.------.:::::-< 
������the J�Ci>mm.€}ng_�(;tel<e.r<!t�e�so<!b_Eldyte�b ElfQ(e_pr.Qgra m- " ,, " 14. " " ,,' .-1 1; 3 4  5_ 

6 7  'C'min'g
" tfie:

Cl6ck. ' '_ c� " " c c  __ '�' =-- -' - �"'CC-==� ::C - CC"'
::,::--o "�-'-� --'

�'
l' 5-���: �:C c-(}�f'r�rrn- �=�··:��� ..... � -:-.�: .----��-, U ·  U U 

Place Selectoi Switch S2 i n  the Stop position. This Will Off0 I - �. �_ =-�_ �_=-� preve nt i nadvertent starti ng of the ge nerator set while� -'" 1 6  J---I---GID1 
,,' - - �-- - - setti ng the clock . 

- � ---

: :.. __ � ��.: _ ElectronIc' ExerCiser Clock 
-:-::----� .:=-:----:�--:�· ,:: .. This cloc k i nitiate5-generator 5et-start /r un cycles -at :: ���- --- , 

- programmable i nterva ls a nd for programmable . dura-

Q Iii) Pr Iii) 

ES-1602-4 
' ,,:� ·�-�:''':�=iLQ�lt=is�a",Z�'ta��a�bQui''ril�'i:iill1tii�iqieUbat·i:;an.'- •• ,-.. ,, ' .�, ;"' __ ,�" �,.';"_",, ... ���,,����""��� .. --- :-' " C::--:- ' :. :��t()r:e!a!ld;�XE3(lute'up to:terfstartl stop progra mso( exer� ';' �c�,"�� 'ccfc*�C:';;'':��ci' �}' . .. --, "  -- ----,:cC�-";;;."-_. .�_� ,c:�.;-_=_ - - - -- - -

.... , '_ •• � = oi�e.eyGFeS)-:-n �--�'� - ���---��-�' =----__ ' 
"
_ ' ,:, 

,' � nO_ -- ,���.��-���'--�----- �- - -� --� �---��-�-�� ������--�- -- . -��� 
- - - - - -- - - - - -- - �----- ----- -�= - - -- �-- ----_���:--=-����=--'-'�_n .�" · = =.===-== ==������n';���';:;'==,';;:� ��;';"::;���_;':"":�,_�==-="==.-.�===�� ==EIG(rRE'-'3�2.:.E(EC:fRON1CEXEBCJS.ER�C[O.CK�:C -n'� 

_��� __ --,-,--P,-,roag:v-r""a,,-!m!!.m!..!!i,!n:!:g.reguires settingthetime.of daYoandenter- -- -- - � -- -=- � - u-�� = --:. - - - �� H ,�,C ' , , , 

- -- nn"'=� -_:-ing]M=e",_erQll:i!f�1iif:tiiru;i§!()Q'!imes;�RE!fer�t()the cirCled·o - -- .n- n . " - � �-- ,� ' " ---- -- n . =--=-===-
�--Jq�a�jo n _n_�m pers_-in-_F_igur�-�--�refere-�cedfntt'-efollow-':- - - - -- - --- - ------- - -�---

-���- �  ... �ing.instructi()nSi " ' " '" -� � �-- " _ .. n o�_n' . n- �n :_' 
---

------ -- ----- - --- - --- -- - - - - ---:':'-' -' -' --' nfo�Senlie�time�iirDay: == __ =u _______ ,_ , __ _ , _" '_" _ 
1 .  Slide the o ut put se lector switch (16) to the ce nter 

_,_,__ _ ___ - 1. If y ou a re pe rfermi ng i nstallation a nd set u p ; press� - - _- -- �ositio n. The Qut p��sel_ector �witc h has three posi-_�,_, 

.- -. _ - - - --

���5; :�:;�&��i;���i�����:;1�����!��g��:�����:��i�!;!���:±��;�K(�i�S!;�:1J!�r.��it(}.�§� 
�����;6����:tar;g�grtm!tQrf(�)-to ent�r-the-ti[Ile . . , •. ; ,"����&���t:���i�ig-�fK��E��"����fldj�:�����£--� ��c_ 
_ _ _____ _ _���=-�==�===--_=_-� __ �_��-_��_ _____ c 5elected for exercise,-�resit he Q l:)utto n (nlNne-n.� " 

,JI;le.jndjcat oLis Qv�rtl1e del:liJecl ciay nullJ�er. J1 " , 

�� --� �-==-- .-- -= -�- -��-----�, , �, 

--- --- ---- - ----

'- - - - -" -, regi-e se r'-t s Suna�y_1: __ __ --
' :",���-��=���_o ' �  __ n��_ � ___ "'_ 
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To Set. the Exercise Stop�Time · .� .•• .
. 

: 1 . ·Press the·110·button (2). An·"O" (15) appears in tne - 1. Press the Ch button�(6).�An."ln-(1 2) and�a(1 -"O"�(15) 
i - - -- � -- lower left display window. ·The-" O" is a symbol fore __ __ . ___ _are displayed. 
I . • - - . . . . . 
I - stop tlme.= .. _ _  .. .. . - - � -. = - - -. - -2� Press the Ch button (6) again. The start and =stop 

__ c c_2�Press the h-button.(3) toset the�stop hour.� ����_ .... = _ _  �information for the first program is displayed. _ _  . _ __ .  __ 
3. Press the m button (4) to setthe stop minute. 3. Continued pressingof the Ch button (6) causesthe 

'c.·�=�'�4;�F'feSS"'lne$TOtlU01f'(5)'rcyadva-nce�thE:fmdicatoT:i1aE'���=':c 
. ��dlsplay�tO-cs.eqyence-tl'lr:ough all,?of�th�PJogmlnsJn::cc..�c=::: ��.-;:.c�·=-= -_ . -

(1 4) from 1 to 7 and back to 1 .  For each start time - -.-- memory. If ten programs have been entered, the - -· -... .. , ' -
(selectedin step 5 above). there must be a corres- word " Ful l" appears after the tenth program display . . 
ponding stop time. A program can start on day 2, 4. Press the Pr button (8) to return to the time-of-day 
pass through midnight, and stop on day 3 (for exam- - ���.. display. 
pie); but there must be a stop time for every startc . .. .. . 

Ij �� .�� ··· ·� time: flress-Q button ("l) when the indication is under � ---� To·'Change -(Editta -Program-
____ _JI'1E! cl�§i�eg (l.�y: number. .. 

I . . . .  . . . . - -.. - . .  - .. . - . .. .  .. - - . .. -. - ... .. �-.-. -. .  --� . -- -.--.--.. ----�.- - -�--..... � .. �� ... -.. --.... . ---- �.--... - -.- - -...... . -----1 _  . , 5. To enter the complete startlstop program, press the·� ��� _ 1 .  Press the Ch button (6) until the progam you wantto .. . . .. . . . . 
' - >-:-c .. .• PI button (8). If all program requirements have been. . ..... . .. .. . . change appears i.n the display window . ......... . . . ... . .. . .. _ .. _ .. _��= ... _._ .. . l� _=u

�
_c-'::::::��::-:;:�':a���of:ti���:������ �c·� ,��m���t&��ttc���Ft�e_leektafb&��. c� - �n�'-�� -

i _ _ __ _ , section-that. neeas Gorrecflori�ffashe-s ori and�off. ' u  3. pr�s� ttle hJ3J;� m}4j, or 1-1 (5) and (Ff7-;-buttons te .. . ... . u - -­
I=====�== ... �-����='-",�=��=c �'-��=�=�=cc-c�_�" ,��_=�c -..�=;"� ... �-=c�'.�= �" =� .  �. �� -::''::c:::::-=- =�_t:�!l.�_���� .. ��!?�!-Ir,�'!i!�_���.����·¥±=�;=c;�--;-.:: �:-.:: �-��::==�::� �--- � .- . 1 . _ .. _:TQ-]�DtifrC.n1Q?;ej�r()gr�rnCS�_r(3r:>'elaftne·two'�;s.teIY]jr()c(:r-= � ���'1�g[���]ge.�!�g�ttg�l�(�!�!���rY.t�r��tr�t�-::q·t����PJ�<g�rgrn_· i . .·.· dures.A maXimo m ot ten programs can be entered: (Jhe . . .. - _.:..:.�n(j- re!lJrl1.to-!���!!m�e-of-aay (;lIsel�yo:� _ ���_ :.: .. =. 

. . To Erase (Clear) a Program · . .  - - - -.
. 

r
[
'::_.=':'�'::"'-�51I!l�j�LLPJQ9!.<;t.lttS _£I'.l!L�:!�P���!t:!Q::(3?£!!::Q!!y.t::� ___ =.:.:::.- -·. m.": : • ... �.. ..�_. �, . . : .:. .. :�. _ ... . . . n _ __ .. .. . . . _. 
e �:;- · ��:r:he:':WQrd:::"E tlI l.:--"�app.eata=in�th�Et:-·tli.sp'lay.c.:.wb�o�·ttu;c= ""-",,� _ :==· .� _ ..:: .. _�., . �  . ..: ._ ...... �_�_ ..: _ �:... �_� .�.. .•

.
. 

. . ---==-=-=-=�-I memory is fu ll . 1 .  Press the Ch button (6) until th� -p�og��-rn -t�'b� 

.���.��j�e@::{;��sS§ 
--- -- -- -- --- -- - - -- --===:-_--=--_==_ - --=-_ _  �=- ---==-----..::....:::--��CO_ -�:=�c===-��-o-�- - -==---=_=_- - -___ -=--==_� _�-==--==---=--=====---=-- = 

- - - -- - - -!�������, .".� �. ".,.�""·��o�.ce-�� . . � .•. ��.� __ �� _ � ���������.��_ ��.� � •• "�C�"�_� __ ___ _ 

I 
-- - - - --- -------- -

-- ------- -- ---- --------------- - - - - - - -=··-=.:· ··�-==· ·=·· ·=.·�·20-- --�·-=-·==== - - - - -- - --- -- --- -- - - - -=:o- �_-�--- - - ---==- ===-_==-=---==_==_-=----0-_- -- --- _==-==-=-� -- - - - -- : - - - - -- -- - - - �----------- - ��� 

--- -- - - --- - -----------

-- -- -� -
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Electromagnetic Exerciser Clock 
, This clock in itiates generator set starting and exercising The charge level oithe battery floats at a constant volt- - - --I at preset intervals. The large d ial  d ivides the 24-hour- age. As the battery approaches the preset ful l  charge 

--- -- - --day into 1 5-minute intervals. A smaller spoked d iaL - --voltage, the charg ing current automatically tapers to ---
divides the week into one-day segments; See Figure zero.This keeps the battery fully charged with no gass-

_ 3-3 . ing and no overcharging. - - - - - - --

_ _  lbe flQ!1U!Qltage i�_ setatttle factory a_nd_ s.�ould::.not 
-fetturre�a:iJ]ustm-enf.=lfmifevefJ!flfie=biitrAryOsnows:�i-g-IlS ��� 

_ _ of being overcharged or undercharged. the float voltage 
�- can be adjusted. -A high specific gravity� bubbling of 

eiectroiyte, and loss of water indicate a high float volt- -
--=:::. � age. A low specific gravity i ndicates a low float voltage. -

- �-:::-=lAWARNING I-Ignition-Of expiosive batte�y !lasses c��= 

_. I _ _ . _ n . _ ca_nc:.(Jf!�fJ sfJyerffpersonal tfJ/ury. Do _ _ 
- � � not smoke while servicing batteries. -----

.. �. . .. c. � .. . �9"o 'chglJ!J.e. tbJ?�!to5!t�Qlt!lgp; p�pl!y.�h<if9�.��acitery� �'���c=:;, 
-c��"=\-�;;:. ;; �,�c� ===hydrometer-"cacimall ���VLQriy@f !fi.i!1j irts!JI�!§g�s��l}k:.= - �C :c'·� ·· 

7 DAY 
DIAL 

24 HOUR ROTATION DIAL··· · .  . . . cand accurate�V()ltniete( (O:5 pe:tcent -acco-ta(;y) are · 
. . 

WITH DAY AND NIGHT Z6NES�- = � needed. Us£{fIlEHollowing procedures to·i:tdjus[ 
- -- -FIGURE 3-3. ELECTROMAGNETiC EXERc'���_�lO�K�

-
�=��I��� t��t����������������\�1!�:�1a����b��e��:,�;������� � · ��-��The seleclbr'·swilcho is locateCl 'orFthEq;jerferatbr set- _ c-­

= =�c--=--:-:::: �To·Ch8nge E1{ercjser ProgrClm:� . . . . . =� :;c-��� ; �'-..;:;��=�==:c.Ql1trol ·pan:�r"()nc�t.w{);\V!�;§tart 'l'>)"stem-s;;;ana�.on,;the::.::o.-.� ;� 
.. . . .  - . .. .. . 

transfer switch control pal1er-(S2fon three=-wire start ..... .. • �-
_ __ ____ ___ 1 .  _On the 24-hour large dial} tilt tabs. i n_war<:l_ opposite systems. 
= ===r== Jhe time of day _generatoI setistol"Un. EaJ�hJab:is a-==-=-:':' __ • . _  . . . . n . •  _ . .. . u_ --- .. ----­
-==-== _=-=- . c �1 5-fnin (lte inerem:ent; 8IYfor3u;",uirruie .. rcrrrtim� tiit'::::;; ;;;�1=.:;COnneet tHe fuHy eliargeEM3atteiy te-the: genen:ltor .. _ .. _ _ c_ e 

�J�;�� �:==-On the sl]lall� 7�1iPQIs���aj:w�eeELerD�}te�� st��:"":� �§':l---C�;'=pa;���e��&Tt�g� fe�dll.J�jtt; t���J.U&SIi0WR ��� -
_ -- �frem spake oOffespendiAg�te-lRe�aay ef�e*eFGlti&.- ----=- --��rnlabre�3:' .�lnYfe�v6Itagels above or�ffeloviJne _ __ _ _ _ _  _ 
�����!�E�;�;l��F'--;���!�;�!f9ir!;fl7J��i-;��!��;;ik)����=::�;�����;&::���;&��:����t�����i������� 
:�:��==:c.J: �abfare·lne�aige:�di'aT�u-:::r(ti l�fn��c;i:rii@g@�EEoli[ay=:���·�f!fJJi(;J,�m:o��JtJQ�W�5�·-

. .. 
.. . . , � ;'';� ,,�.�Q.ligno��witb�t/")ecpqil"lteL=�... ... ;;�j:;. :.;�.=�-iLcc��===":'� .2�; _ =c <�_c 
��=�_- ..:'-_ 2. Turn the small spoked wheel until the Gorrect�day 
I . .. aligns with·the�pointel'.c . . . . �:::�-- - - -=== =-.:..:.- --- --- --==-= :" -- c�_ c . �cTABLE�3�1��- - -
I _ . _ _ __ _ _ � __ �_. 

---- ---��-�--=----= �----:- ----- � 

I .�c.;.�'i.�-.o��: .. -=.� Return the 5electol' Switch 52 to tlieAUfo position. 
L d A "d B it " - -=c

-��� 

----- ea - CI a eries - -,=---=,--==-;=c -C __ -=�:--_�������Y����1i§��:====���!�·�!B�ei��e===EI(ia1���Er . _--
_"� �� ":. ��.�:Tlfe=batterY=charge((A2Yis=a floartype�with'-=-a':2�arrrp-efe='�:'== --- - -- 24 26:6:" = - . .  • ��·I •.

. .  � =  -- - � � _ . .... = charg ing rate capacity foreither 12':' or 24'-volt batteries.�==:C= f..���------,-,---=-=-=---:---.-----'--=-I 
�i���'i Make sure the 1 2V 124V switch (Figure 3-4) is properly"�.: ... .:c . . set for your application as noted i n  the Caution below . .  --

O" ::: - �'IAWARNING II If the 12V/��V switch is lett in the"':, , I . 24-volt position on a 12-volt system, '===�lIe�f1i111e:l�\'Ilill�bBJI'1J:rJ;11.lHgJtd;"�fl!'JlijJl�d�,!erc:herg­
- ing=of :a�battery-:creates=risks=ot=pe:rmaiien�batte,.y--·=c .. damage and severe personal injury if the explosive · i 

I � . __ �� _ , ,-,. battery gasses ignite. 
I I 
I -=c---=-= = l -� ·--� - --�-= 3-5 

Nickel-Cadmium Batteries 
Float Voitage Charge Per Ceii - - -- - - -

1 .38 to 1 .45 

�X�:'i
l:�:�oat charge forlO cell

.
batterY�ShOUld�

1 . " . . . u . .  . . . .  ___ _ _____ __ . .. __ uuu _ __ n ·· Ii�� 
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. - . 4. Use a sma l l  screwdriver with insu lated shank�to tu(ri- . The relay adj ustment setti ngs are ma rked in i n cre'-
the adjustment potentiometer clockwise to increase m ents t hat range from 0 to 1 00 percent. A 1 00 percent - -

- . - . ·· float voltage and counterclockwise to decrease · -setti n g equals a 60 second delay, a 5 0  percent sett i n g -­
. - .. float voltage. Adjust in smal l  steps and wait five eq uals a 30 second delay, etc. T u rn the k nob c lock­
i---- ---- min utes for the voltage to stabi l ize before making- - --wi se to i n c rease the delay and cou ntercl ockwise.cto 

I additional adjustments. decrease t h e  delay.  

I -- � . . 1 AWARNINGJ __ ����::��:_��::=.i;��::::'��:t . .. �. " __ 
. jury or death. Use care when making adjustments . .. 
to avoid touching high voltage components. 

ES-1601 

I�=::'-�--·· 
1======== 

FIGURE 3-S. PREHEAT T!ME DELAY 

i ____ . . _. __  �_�_ I ·  
-· PROGRAM M E D  TRANSITION - --- - -- ---

\ " 

-- --- ----=-=77- --=--Th ree prog ram med trans-it ion -ti m e  delays �(K20-j�a re -=-------o-�-=----- -

i _____ ._ 
ava i lable with L T I I  transfer switches ( mechan ical ly 

- -- -- - --held both sides o n l y ) .  The delay perioEls are adj usta-

:�:-�� �� ��s�cond:�t?epenaing 9n1-h§l ()ptl�n sEiiect�d� . . - - . - �� : :..:� � ��bte frolliQ.5 to 5 seconds. t5 to i 5 !3econcts� pr S t��0-�-�=�-�=�.-.·�·:�:f;-.f�-
; _ : : ;:;: ·��Ju:;l'f. __ _ ,  "- C::;'�.-==.c:: =",: : - · · - � "· c  - c  c 

. . POT. ;���:�-�:�
-
�-:� :=l;urn the�th)}er knpb.(FigUfe: 3_�tH-;clocokwJse-tp�JrH:�r�aSt:t-

- -- -- ----- ---- --­
.�:-=�.:::= �: ��h:� �ei-a�and €0ujltejcf0�€KWise�to: d�€rea�� th� 'illr� 

. -�Fml:JRE= 3-����-BArr£RY CHARGEFfADJUSTMEf·fE= -------- - -� - -j- - - - - 1-- - - -- - - -=- -� - - - - - -- - - - -k-· · d-- - :::::;;i:; k - - l: - - � -A - - - - - - - --=-- :;;;; -.====== .. . -- - -.-. - �  _ _  � __ 0_ -- __ � _ _  ;::�;=:::::=_:�- :-:.aelay: ncremen ls are=mar -e on-I" e t(noD":,�ppro.ptlale -:-__ . . . ·· -.. c·--·--
f_·_·· _ .. _ .. __ === . . . _ �, �;=.ti.(lJe�ttiIl9 i§ ,de!efmji;le.d=b:y.:=�te3'egJ,.liJ�mF!fl1p" .. _____ ._� .. , . .  

, -- - - - -- - - -,------ --- -- ---- - -- - -��£� ·njs�oQhect lta$.W@ltmefg,: f(4tPlttle;ba1tery;:fcran1!'lal�-:; �:-- --;���== �------and-discon nec-t the=jest batte'ry.:JrQm the ge:ne'r:a_tQr--�= --· .--
set: 

!, - - - - - - - -���6�-�Reconnect the _generator set starting batter�y{=�)jead�--=- 0- =--------'---______ '_ 
- - Jast-; 

. .. This delay (Ki 1 )  is used for diesel engir'le geherator sets 
• c __ -:_�� oniy. it provides for g low plug warm-up before engi n e  . 

cranking. See Figure 3-5. 

; � :: :";=�� Determine the preheat t ime delay req u i red ( refer to� ��- ��-� 

. - . = = �= �� - � -�- =-�-� = 
- - �= �-� -� � =��-� �-�� � = 

��R'- - ----. -. ·-·--·c·--· . .  --�.---.--
TIMERKNOB � . . 

--:-::...-::- ::: �.==. -.7 · · · · ,-�- � 

---�- - -=- - .' 
---_._----------

SC 1 394 

the generato r set operator's manua l ) .  The pretleClt
. J i=t�=�==��-= __ �=_

��=�ft��������¥�_�0�L C�_-��� - �����������������������������. 

FIGURE 3-6. PROGRAMMED TRANSITION TIME DELAY 

.. 3�6 

-������-��---������� ... . -.-. .. __ . __ ._._.+-

-- --------_. - ------ - ---www . 
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. R EPLACING AUXILIARY-SWITCH 
This section covers the procedures for removal and 

c _- -��I!�:-�:;���O�;::�VJ������-�fho�����:��-������--4.WARNlNG'I�;:��r::::::;t::��::���ii::':;;:�c�-'-�c;- -
ampere transfer switches d iffer in size, the fol lowing personal injury or death. Be sure to disconnect the 
procedures are essentially the same. generator set starting battery and remove the normal 

AC power before attempting service. 
The three-pole contact assemblies make and break the 

�--- -����-cu rrent flow to-the load; The-transfer switch is- electri­
_· __ �_--=:' _ '::'�':'_9�ll'l <Ol!l.(L!ll.echarli.c(ll ly interlocked to prevent simul­

_ _ c _ ��:._taneous closing to both power sources. · - -

- An optional auxil iary switch may beJitted tothe Normal-�-� ;;. �.c 
and Emergency side of the transfer switch as shown in 
Figure 4-1 . ·  The auxi l iary switch - is- sec[jred- to the-�--- -- . 
tr�nsfer �witch l?y (i sillglEl m()unt�ng �cEElw. 

c===cc� - _ .. ccc ·--· -· :��i��o�rW;�r-:;;����������T�frv�f�Z�r���-��·�-·�··--��: l�fc--an-:uhrrrm�t�rcheuIFindiuates a4atlity�SWWGhHil"st- -���--� n __ ._n - . . caJly nne! C1 (:te p en cJiJlg u po n G hITSBTI apitorrs . n mmeve tn-e--meuntlAg-=:a1;ffiw--=arld=swi.fGI:t :r'hen=install �..::: -n 
Mechanically';:neld-c0r'1taots-are�held closed=by a·_latchc=oeW- switCfl_and� t(ar!SJe(-lead;Ur.QIn:�Ql�t�wjlQh:tQ_Jt1B":::'::':':::':: 
tll€\t-dls�0nFreel&'the:'GI0siF1§-G0il;:-"'his-el iminates-hbim new one tO Rrevent wj�ing error. When Umounting'- be 

- - - - -during -normal-operatlon.-c . sure bottom ofswitGh is properlyengaged i n themount��-�� 
__ � __ _ �_� __ __� ___ �_ _�� __ __  � � _ _  i ng tab and that the switch actuator is i nserted under the 

.-. . ) 

_
�

=

�
�  _

_ � 
==carrier actuator. Ti-ghten--mounffng,--sc-r,-e\lv.�oo�---�"���o:���-"---�_�-���.�c-�- _,_�_c __ -�-=:�--

. Before�restori ng-power-to-the-franSfer swTfcn, man  ua]ry::: o � -�_ c­
operate the movable contact carrier assembly to assure 
free ffievement(pusl"l Ofl GOfltact G8Hier enG fX)sts). Qn--­
rneChaflic;al held switches, sl ide tne latol'l manlJal·��� 

____ �.release butt0fl inaireetien efanow to ep.en G0F1IaGt05Jrc�. ��� 
I\IIOOlSlIll5lG lAB 

ES-1596 

FIGURE 4-1. INSTALLING AUXILIARY SWITCH 
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- I-AWARNING I- The transfer switch presents a _ 3.= Instal l  new stationary_contacts and-tighten-contact . shock hazard that can cause severe screws. 
- -- -- - personal injury -or .death. Be sure to disconnect the

- � - ��4.= Install new-rn��abl� c-ontacts under 
-
retain e rs-. --- - -- ---- ---------

generator set starlmg battery and remove the normal - - - - - - . - - . 
-AC powerbefore altempting service. 5. Install cover and _ secure�wlth cover chps. _ ___ ______ _ 

6. Manually operate the movable contact carrier 
:�_ ���������:: :-f'i�pe_&tiOa;e�tJ:r&:Ffrai_h�OFff"aet&i&46Fl�y:f.ltlSh-ltlg�th&��-- :,,���ssem:b:ty�t-0:2��u=;e�fte��ov�ergeJl�(PLJS�-��::C_Qp.��c� ___ ___ _ ___ _ 

-- cover cl ips outward and removing the contact cover. carrier end posts).-On mechanical held switches,�==-� 
See Figure 4-2. All portions of contacts are now visible. sl ide the latch manual release button in di rection of -
It is not necessary to remove contact carrier assembly arrow to open contacts. 

� -:.- shown in Figure 4-2 to replace main contacts. If con­

i� tacts need replacement, use the following procedure. 1 _� _____ 1 :  
��I-�����;���1:�o����t retainers upward and 

I� ___ _ '_ _ 2. Loosen stationary contact screws and l i ft out 
____ �l'l'tmfl'Ss�; ���-

f
-

.:-----=----=--� ------=--�."';-;,�:-:;-�""---::�.::- ----=--=-:��.::----->:. ---- ---:--. - . -�� _ � ___ �� ___ � __ �� ___ � __ ��= ____ O �  _ _  = _  = ___ _ _ � 

i __ _ __ �_� __ = == _=_ :_� __ == 

--- ---- --------��===���= =  - - -

��-�-�-����-------

!ACAUTrON ! �he transferswitch cannotfunc� --- --
_ . .  _ .. _ . Jlon _ _ correctly- _unleSLpI'Operly-��'-�--�� 
assembled. Be sure all stationary contact screws 
are tightened, cover and coverclips-are in place<>-- ��­
before power is restored. 

=-� � - --- - � --- =�-;-- - ���::--';;:--'==;;::--:-�� �����---=--------::..::--- --

.. 
COVER 

-------- ------- -----

�----- ---------�--

----------- - --- - -

FiGURE 4-2. TRANSfER SWiTCH DiSASSEMBLY 
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REPLACING CLOSING COI L  REPLACING MECHAN I CAL lATCH 
(IF USED) . 

IAWARNING] The transler switch presents a-- - ---- - - --
. _ shock hazard that can cause severe I nTh .. t I "f h . 

_ ... .. _.personal iniury or death. Be sure to disconnect the AWARNING I e rans er SWI c presents a 
. . . .. I .__ .  � shock hazard that can cause severe 

:�:�!:� ��,�':er:7,�!at��y ::r�::e�ove the normal personal injury or. death. Be sure to disconnect the -

. .. . _ - _ - =_ _ _ ..Pc.. -fI. =_ = - _=_=-= = ==.=-= =- - =-CC� - gJ10elJdot:Set_sta.!1mgbaJtery�It-nt!.r.eJ!lQ!ce)heJ1ounal��� 
- -.----= The closing coi l  is  l ocated under the contact carrier �

� n A C power belore attempting serVice. 
- . -- __ _ 0_ 

= assembly .  See Figure 4,;.2. To gain  access to the coi l ,  T h e  mechan ical latCh and coB assembly i s  lbcated 
_ ,�._._.c _ either fo r  test i n g  o r  replacement, use the fo l l ow i n g  ___ _ a bove the mai n body of the t ransfer switch.  See F i g-. . proced u re.  Reference the resistance read i ngs i n - 0 - u re 4 3 The l at h 's t i d  th I '  

T bl  4 f . . h - . _c ! mos common y use o n  e me -
_�_. �- _c c a e -1 or testmg Wit an o h mmeter. . .. ... .  ( N orm.al.) conta tor It II th I '  I '  ' j  t c�:..: ..::.:.. . . . 

c . a ows . . e me G os l n g  COl O .  

-- �- --.�- -.-�- 1 .  Remove m ec ha n i cal latch ( i f  used) by back ing =- - b e
t 

d e
d

-e
d
n e r�

l
iZ
I
'
f
e d . red u ci n g h u m ,  vi bration ,  a.n d -

. . . .. - out two mounting screws. 
. . . . .. -: --� --ex en e COl I e expectancy . 

.. -c�c =:�=:�?��iI;:;:�-:=:·::�:� �:��;§====�!==��il:��. 
===== =contact carrier assem bly. All contacts_and screws:=�_>= . . . - . ... . . .  -.---.� ��-- .  

w i l l  remain captive to the assembly if it i s  not-- �Corlnectan ohm meter to the tri IYcoi lleacfanOd-tefm i:'" ==� 
-tlfrnea over. - - . . . . -- ----- -- - .  -- _0 __ c -=::-flBh-The trip-G0i1 resistanGe--shGuld�bB:- abQut 39.2:0--� 

- 4,. �Remove Goilby g rasp j n g the tabs ateacb�nd�mL . .. . .  ��s_®_ !�O �_ ,(�5_��) :f::_ 1?O/��_�:£>���e wjth neW:-jf �-��. �.:� �liftj ng straight u p. · . - - - .. .. . o � .c 0 - - - - - : __ r:�slstalJc;e reading Is otherttral1 a.P()\I�::--===-:::_ o ��"�� -----� 
--�-------�5-:--i n s� rt- cOi.l

- with the -tabs up-nand -eoil -Gontaots=--::.. =After- assembl ing -the -latch to -the -t�ansfer-switGh , --- -�-
agai nst wi pers. m a n u a l ly o p e rate t h e  m ov a b l e  c o ntact c a r r i e r  --- -

_ ---6. Place carrie r  assembly in position and tighten ___ asse m b l y  to ass u re free m ovement ( push on contact ����\ �� __ =.stationary contact-screws.- .·. � c _ = = ==== c=. _ c - = == carri e r Jmd� RQl?J�l ... .SIL@_JbE:LIClJQ!LlDa_ltu.C!Lr�lease -----

������ . . ���Z��.����i��t��git���g��!�u�t���!���������._
-
--
-� ���Qn: i-� �:

Ir�ction�Ofc arrow�tv:open�Go�ta-ctor .• ��.=�.=-=��--..:.-=� 
�����- ·58���CC�s���a�\it���:����:�W�����!���;;�1�--:� -�IACALJXIfR\l;I.-r::,:r!r;,7:!:ie�W:!:;::!==�-;t-
• . m • 

� -:� �-tm;t=cantel':::errif::pbstsJ::::'En=tnec.l'mrretall��=- · tJelSIHe�lI�tatlC1na,.¥�ta."�4It:e�ightfmEJdi. .. .. 
_ •. .;.:�---".���c.. .. -�teffes�frElmAe=IatGh=manuaR@lea�l�ml0J'hl fl� =andcco".el':8nd�f111er.:e/jpH�---,va�fot&�G.we�is. . .... . . 

. 

d irectiOrt=Of=afrow-tO::i}pen-eentaet0f. . . .
.. � �Ttar:eIl. . . .. . .  

=-==='-==�·.=_� . .  ·.· _I�AGAUTION-r�!:�'!:�:;::�����:����;==� 7���\" MFGffA�rGAb··· . 
. _ _ n .. � -as:;flm.I:iI�1i.�Jle�lI.r.ec-a.II�tlJtiglltl"'-1ipnllH!f screws . 0  . . � . .  :;. ������=:::�. :'L.A�:t;G�bI�BI!,jU�U�O�o N:=���::.=::=::=�==�==� .��_�. �o •• •  �ale�tightened._and_coJle,-,-and...C_QlleL.cL;p£.are .ilJ uu;�::': :.. - ... 

./ . 
. .. . __ .. place before powel;s restored • . . 

) 

Ampere Rating 

_-y oltage/Frequency 30 60 1 00 

1 20V/60 Hz - 36.5 - -1 9.5 · · · 1 0 - 4;23 

� .. -.. - l20V/!5()-l=!zO'-----1-----40- -25.8- -�13.:..:- -. _5:.::. 

. __ . ��� 

ES-1537·· 

FIGURE 4-3 ... TESTING MECHANICAL LAT CH T RIP COIL www . 
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�-- - -

--------;:;: =-��=���---=-='----=---
- - ------�- :-- - -- -
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Dur ing pe riod s of no rmal ope rat ion , re v iew the The t roubleshoot ing info rmat ion a nd p ro cedu res�that 
�-, ����.detai!ea�aesctrpfions�orCoiTrp(ment�irTtemction�ltrthe---=--fo!lowwi i i�deptcnrtypicai�3�wtre1:ransfe�switctFappli  
�-�-�'����Ope rat ionDescript jon sect ion . Hav ing a thoro ugh unde r--- '" �- cat ion- · that incl ude s opt ions. Whe n t rouble sho ot jng :=-:-::-�:::-=� -- .. , .. , standing of the no rmal o pe ration of the tra nsfe r switch, othe r u nits (Le ., 2-w ire ,  01" d iffe rent opt ions) apply sim ila r 

to include a ny opt io ns t hat may apply , w ill a id in more approach or l ogic to you r  circu it a nalysis a nd fault f ind -, - - ',- .'_'.. . - effect ive and t imely t roubleshoot ing a nd repa ir should a - ing p rocedu re s. -----
.fault condit ion occu r . Also refe r to No rmal Automat ic 

��_� . .  , ,' Operat ion Se quence in  th is sect ion . If a p roblem is ev ide nt , check t he more logical ormore �:=-=�"':-� 
. ___ _ �__ _  ea sily a cce ssible compone nts f i rst . Fo r example : " . , ' 

_ _ _ ____ Tro ubleshoot ing /se rv icing of the LT II t ransfe r switch -, ge ne rato r set doe s not sta rt on powe r o utage - cllec-k- --' -' --
. , .. ,

' requires serv ice pe rsonnel to have a cu rre nt schemat ic ma nual sta rt ing at the eng ine co nt rol f irst . The p roblem - -.'-

�-�-�� ___ :�:����1'�!t�'!;I:t:�R!�jft"(;=E�I'1.i!'�I?�.�!J�!,!ieed�ilikii�i8'�",�'=ceot:tl d�9irnpljftbe��'c���IlIB!t�f'Y2(±)r=tfJ�Btte�Y��_"!E,-�j!'lJ'l':'C ,.,�--� � �-:--. .::c-:c:.:-:== .... �=��necessary �dlie to -cbiltrol .9.rdllP QPlion$, -voltEtg[<;oCle::S:�c-= c ___ -=== ==_ - - ·-- - -- ���==·cc�., =�'-� :--�··---CC _____ --C::��:��,�_:;C_��C ",C'�; ··�='-;;�-'-�-C 

���==_������W������ap�::r
=
i:�!.t:::�:s����� .• �n�� �=:.rAWARN�G· I .. �.�:::rf�'::t::�t!i�fBs��'1fJ����� 

�=====�=======================================-=-=-=-=-= -=!.hlCl-a�z�a!!'.rd�-=,-w,!" !'.h�lc�h�·�can· cause�eie,.fi:.per�iiiiaT�in}u.iy.-o,. 
.. death ... Use cal'e when opening cabinetdooc;_= 

. 

. ,  - -PCB ASSY�TRANSFER SWITCH CONTROL ' 

• 0f!"'Il�JlifA"GRE[;"A"'S § STANDARD RELAYS 

OFF 

. FIGURE 5-1 . CONTROLLER PCB ASSEMBLY 

5-1 

-� .�� ... :"':":CAO'tION:-.".:::: .---­
HIGH 

OFF VOLTAGE 

�I K3 . 

C1 
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NORMAl�AUTOMATIC OPERATION-SEQUENCE 

i COMMERCIAL POWER SUPPLIED TO LINE-SIDE�TRANSFER SWITCH K1. 
r
-
----ENERGIZES 

. . 
- -- . - - - - - - - -- -- -

I _
_ �_� c .... c �  

i , 

I� I 

K6 Voltage Sensor Relay - -- . - . . . - O� ___ C. _ 

ENER.GIZESjwith switc�_S:L i:\tNORM,l\L -position) . . .. . . . 
c�" K4'YimeYfelay-Trarlsfer Refa{«()ptional) ��-

�
�- ----

--�--- -- - - ,
-
.
-

-,- �-

K7 Instant Transfer Relay 
K3 Generator Set Start Relay 
K5 Generator Set Time Delay Stop After Retransfer (Optional) 
ENERGIZES 

K2 Trip Coil (If applicable) 
-- - Kf Closing Coil - . . 

With K1 contacts closed, Normal line power is supplied to Load. 
� �--_ �=� =;;� =� ����� === -��� = ��=_� �-,;

�
_=c�_��_==""' o� ����;;=�= � ="-==-�=�_"'===� 

- ��== =--, �-_,�,-== -",,-== ��--� =����_ �-�""" =- �� - - =o=_=",O=-==="'''''_=�'''''_i''-=-:-==--;=""",,��,=-��=== _ 

E·=--�i.-� �GeMlv1ERG.A�peW-ER:ccrAI�-'S= =� -c ,- c c.c cc.c - ---- _�n -c , ;;;C ;;;==cC;;C== .� .•. � -:;-;��=���-c��====-===-=== 

i� �==-D�,,-ENERGIZE$ •. . .
. .

. == =====c� �

�

� ===�: == ==
- cc··. ---= -- -= �=-'=- -c .. . ===��-=:c:� :�-

_

=-�=
-
�=��: ===:����='-c

-
:. c� - - - -

! . . . . .. .. . . . . - :Kf:[Voltas,l8_Sensor:RelaY(Opehing circuitto.relays-K3,K4,K5; arid-K7)�- u _

__

_
__

_ 
u
_

u 
__ 

� _
___ 

u 

F� _o -� -- -�- �o�. ... K3 Generator Set Stal1�Reray . - - . . - . . . .  . 

1- ----·-· -
- - After -time· delayed·· closing of K3 contacts, engine start· command begins. (Three-Wire . . . . - � --. -.. . -----. -�.-. .  -. -. .. 

r�����-- ---- �=�==-�=

-

- -- starting requlres�swlfc-n--S2-1i)lie-al A-UT-O�-p('-Silro-n.): -�_-=-== -��:o�:=-�: _��_ ==_��o===�:��==�=:=�-=--==� 

I . . 1��� -�co..��==-��.:'-;c=�c�,cGENERATOR SETc�ST ARTS-�-�-� -�· c_�_. - ��-'. -� ' ��� -=:�"CO� ��c;=��- .. = =��c-=== � , =  ===�.-.- - __
_

___
_

____
_
__  _ 

i-��-�--ENERGIZES (when generator reaches proper voltage) - -- - -
! .  . . . .. . . .. . ===K9Voltage Sensof .f!ell'lY . - _ _ _ _ _ 

=- -= � ==::: == - = = ===== - - - - - -- - -- - c=-----��==l-� = 

�=��:=��::;���
lt:�:1t�I1¥Y;.�ransfe(:i3�i_�Y:l..xj!O\Virl.g� ge�ia�����tt����i!

c
r�e� �

�
a.�-RE�dE·�d�effila�7�i �tf�:a�n�S.,�;e�-f�-��-·-�=�· .�.��--�-�-. � ... �.-=-���=�cc..�.--�-�--�.�-�=.�.c� 

[ �--

. . . .. shbura 'N(jrmar Rowe(faiiure 15e iYjon1enta.ry.L=-���_�=�::=:=:: 

. � 
E
N::;Gi�;fH�(�pe�ng·�����c� ������h�.���;n��i���:� · lil=liil�i;�;I�I�1 

�K2 Closing C.Jj[C �� --- - - .. .... === =� = 
� �  

= ===_ 

. . � 
i 
- - - -- - ------�� - ---- - - - - - -- -�--�-------

- - - --
-�--- -�--�- �-�-�-��� - --- ���-�-�-���-��-

-With K2�contaets-elosed.-Emergeney power-is supplied °t()��Gad. 
,-------'--�------=----- ---- -- ---- --- � = --=---=-=-::..::....::...-=----= ==- - =-- --=----=--� -- � - - - - --- - -�------= - --

.. . - --- - - - - - - - - - - - - � -
- - - - - -

�=:=------� ='"'EtfERGIZES (with switch S1-atNORMAt-positronj -::--:y- �--. ----------o---- -�---- --- --�--- ----�-- �:--__ ---::�---�---� 

. . . u .  =t<S"VoltayeuSGrrSoT'tislay -- _u__ _ '-_ _ __ _ 

i __ u ---·· - ENERGIZES I . . 
- . . . . .  � .. K4 Time Delay Retransfer Relai(Optional) 

I ·.  Or, bypasses K4 thru switch A1S2 {ON position) I �-
- -- --

-- K7Jos1�n�_rr�l'Jsr�r __ F:l_�t�y _ _____ __ _ _____
___

______ __
_
_
_
__ _ 

=-.c:.ro2'R.efi�t)�Gir.Q.ui�t2�;tdp�C9il=aiid:;:'<2l;Iosiei:lZ'J�I� 
. 'To::clDse::the=clrcutrto=K.2::Trip=CnttancJ-K)::CJosinQ_ld)JI 

-�--�-K-K,5�ei"ierator Set-Thila Deiay-'Stop-After Reti-ansfer Reiay; (0ptionai) 

------ - - ---�--� ----- ---------- -----

: ::..--- :--=--=--=---=- ------=--
- -- - -- - - ---

Providing no�rmal time delayed ' cooi--down stopping :ot--generato(-set-,--an_d_:-aiso--anQws--fQr-�::---�-;: 
reconnect to Emergency power, should Normal power return be only momentary. 

K3 Generator Set Start Relay 
Opens contacts in generator set circuit to stop engine. 

_

=-c�=--

__ 

'---�

_

��"-���

-

-- - ENERGIZES 
- - ----- ------ -.. ---- K2 Trip Coii (Opening K2 Transfer Switch) -

- -- -- . --- - - - - - -- - -- - - - --- - - - -- -
-- - - - --�� -- ----- - -----�- ------. ----==---_-----'---=---7'---0-=---=--'-- "-_-----=--==-=--.:-=---=-----=-=-----

. .  � .. - ---- ---.--�-----�---- -.----- - �  ��� 

�=-==-==-==-=�=-==-=.������..::.�:--,-,;r=t�I��i:���i;-�i��e(j�T�o-i·i�,�niii�-c�0W�-;-:iuP��--lr=-' �-=-r=-�e�timeui�t�u�L�u�i1�uj'�;=-==-=� 
.. 

�

._

��

_

�

_

�

_

�

. __ 

�

.

�

_

�

_

�

_.

� 

__ 

�

_
.

=-==-=�

_

� 

. . � 
___ 

�

_.

�

_.

� 

_
_ 
� _

_ 
����� 
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�-���- �  -�- - -- � - - � - � , 

I 6 19-6520 51T3' IDI 

� - - � , c  � ___ ��c 

� EIGUR� 5 .. 2._]"_'lPICAL_WJRE_DIAG8AM_f08_3,"-WIRE_STARL$YSIE!JI___ __ _ _ _� _ _ _  � _�� __  � _______ �_� 
WITH TRANSFER SWITCHES MECHANICALLY HELD BOTH SIDES 
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==:�===-��-:-;:-:TYPICAL= PROBLEMS=-=-- :::===�:-==--= - .. ··· When Generator Set is: Started Manually ,=Transfer 

This section l ists some common problems that m ighf - Switch Transfers Load (Normal Line On) 
' - -occu r  with an i nsta l lation and the areas to l ook for--

; possible malfunction, _ _ _ _ 
·! AWARNING ] . HI9h voltages wlthln contro/andrear -

j ---- - -- - --. - - - - - -_ - -- _ . side of cabinet door present a shock---i Power Outage�Occurs -But::Generator:::SefDoes hazard which can cause severe personal InJury or 

I---���Not Start 
__ _ _ _  ' _ _ 

__ death. Use care 
�

hen Ope
�

ing cabinet door .. _ _ _ _  

. 

__ _______ _ _ 

, __ _ . ' . ' . ... _ _ _ ___ _ _ _ _ __ _ _ _  _ _ _ __ . . t, Gbeck K4_Ilme Dela\l B.etransfer relay, the cOi l  

I AWARNINGj =::::�':t:����!�:=:�a::;,,::: �- - --- - �may:t)e�efectrve�= -����-���- =�=���= .. . . .•. . . ....•. .
.
.

. 
�. ���� 

hazard which can cause severe personal injury or 
death:- Use-care when-opening cabinet door; - - -

5-4 
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::No Transfer of
-
load

-
From Generator Set to ��� Generator 

-
Set Starts During N ormal Power 

Normal Power - - - Service t-".-_ , , , J 
1 .  Test Transfer Switch S1 i n  TEST position. Push to - - - - --l. Two-\Nire starting; Selector switch on the set con-_ -

RETRANSFER position; -switch toggle- shoald c trol panel m ust be i n  REMOTE position. . . . 
spring return to NORMAt..: position. --- - --2�Check Test Transfer Switch S1 inside - transfer '-- ---'-

2. The K4 Retransfer Time Delay (if equipped) switch cabinet to make sure it is set at NORMAL: 
_.- ---- - - -mig ht not have expired. Check setting of K4 relay, --- --- ��position. �---·-· ·c · 

and compare it to time elapsed since return of 3. Check Exerciser Ciock M2 to see if it-is scheduled 
i1�l'rnal�poweF:=lf=�4=1'elay�ppeai"s�fatlU¥;=Gepi"eSS ,oFexer-erStFeyele�.:=· =========== 

' _ 2> ___ _ 
.. t�e Test T.ransfer Switch to RETRANSFER po�i- -�--'-'" 4. Momentary voltage d ips might cause voltage sen-tlon. Readjust, or replace relay K4. To temporanly - . sor K6 to i nitiate generator set start ing.  Volt-bypass this relay until its checkout or replace- age sensing settings on K6 might have to be ment, place switch A1 S2 to ON position. - -- ---- --- - changed, refer to Section 3, Adjustments. 

3. Stop the generator set with its start-stop switch. 
- -cc---When�the generator setstops;-the transfer switch --- --- � - . �- 'AWARNING 

I 
�;9h -volta!1es -withi,!- control - . ___ ______ _ shouJd transf�r load to the normal p9V1fer source if ______ _ � . and _(flar side of t:ilbmet goor _ _ _ 

vol!�9,e is .. l1orI'!lCl� RI§.$flfJ.tJ!_�hQ.t;k. hfJ?JlJJI Which (;8.11 . c:tjIJ�� �evere 
_. ... _ 4. If pS1 dQes �ootlight. ch,eck Jor misadjLJsted or . . personalil1ilJl}' or d.eat�. l.Jse c.are when opening . . .

...
..
.. • . .. , .. _ '. ' _,tlefectl\le: ·'::-:':�:�c=�·�:::,.:: _ _  2� u .�� nnn_ • •  � .__ �� · c�lJmfl.U@J.!r,�_��_�� � _ __ . .. ... . _ . _._�. . .. n �n "  m 

.�·()ltage;sef:lSti';BeJay��tt6:::,:,·· � 
. . 

======c...-

��:�=� �:: :=-��;n��;:�;����.rf�e�����yK�7··n .� . . : . .. �_-=��:=:J�!Jl�r���r:�S.���������-�t,��}(�fCi���.--n· . . �.�:�. _ - . - c c · -c . 

�����1�g�1:i�;��������"��� ..... ������c:tsr.�n6�;;:�=�������jlh(Mg�� i n=� 

'. K1 Cutout-�fwTtcf'- ........... . . - .- --- - .  . .. 2. -Two:;wrrEfstarting oIiTy;'Serector'switch'6fftni:Fsel� ..... . -== -=� :::= =���.=Pr6grarrttransitiortMbdt{IEtK20- . - - .  - --=- . -- . �eontrol panel�must- be iR-R6:M€YfE.· ",osition; cc �=-�����== 
3. Check switch operation on Exerciser M2. Check to 

.
. 
n . - .--n __ .-:. _n un fAW. �RNING ln

.
High 

.
. volta!1es withi'! controL ____ see it i

.
t 
.
.. is set 

.
. correctlY

. 
and is

. 
r
.
ufll1ing. "

.
- - " _un . .  - .

. - -- .---. . --
. . :u n, n . . . � . n . . .. .. .. • candn,ear sldLFot cabmetdool' . 1$. eheck geJlerat0F8et. S-t-aT¥Wttt¥starFs�oo:ntml . •. ' . n 

�==��=�i;���fl:7§:-��:::r�'!i������!����===:=-:=i[���*:!'6������������Z����====�� 

±��1==��!�?t���������jEt��_£�����:k:e-=2�2��ef���i���G�a_![�ft���� 
--�-��--����-

. . . . . .  . . . . . . ....... . . .
. 
�. ��tf..:.t-Ff:e::efigjMe:effiflk�I3&t:,:El0es:A0t�titri� c��� . .. � �. -.�.-� 

�=�=��:1i��;:��r-!r�ti}'���f�-��S=�='=:::-=:!�l�W!J���nl<� d}�(tt��ffs�rYi�g�=�::, 
��.:.��2;�8fjec�1U�eela'iiS@pPin9.:;:ReJa}C�K5E�:tLeql:l.lp;-, . .manKiD�rrtfie=r�!);ultff��o.:::(C3�rf�tat��,--�·.�� c n .  

-: ::,ped)aIJO cTim��[J�lay:snrnrog�Kellry:K�Cfjecl{ ()nryT n .. . . . . n
·
. . .  . . ' . n . n. ' . . , .' . . .. . . ... . . . . 

. .. �u ;��settrng�of"K5"'feTay,c-;-anu--;comQa·rir£(ilrmEf'efaRsed - - -- .
. nn " . . n _ � -=.::: . •. �� - ....c. .c.c...--

. 
. n  . 

' 
. •. � .• ' . ===cnc-::-,,·�� ,?-=srne�retransferiof=l6ad't6:flCirrruiFpOWer:=:Fteaaj us� ··- -=c��·.·==.�eheclrior'l11isadjl.isted';Preneaf.relaY��1�1�and ..•.•.. ·. ·.·���,..:.--.. . .  .... .. . . . 

of'replace=relay�"'f6iem-pffrarfiroypasS:-ffiis':;relay:�"'-="'-""c�-.c�_. . retateaiJlow .... pli.IQ--ci rcuitry.c:(S.;.wire-'-start .. ndiesel .... : '="..cc=:=� . 
- " ' unti l-its checkout- or replacement;- place- switch · ···· er'lgine generator·sets only);c �-. . . � . . -� . . . -.. .. - - .  - - - 'n n. - .. .• 

• n .... '-'-- • •  A1 S110 ON position. --' .. ---�'. - . . . . ..  -
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If voltage is not read at either terminal of R1 ol" 
R3, check terminal connections at trans-� � 

I AWARNING I High !foltages within cabinet and rear 
. . side ot cabinet door present a shock 

� � former T1 , and perform the following voltage �� �  . � � ... �� � "�) � checks; . 
hazard which can cause severe personal injury or ______ _ - death. Use care when opening cabinet door. - - - • X3-X4 - approx. 20 VAC �� � -c(1 2 volt starting system) 

· �-- -�1; Check status of 5 ampere fuse F1 . - Replace - if - - -c •  X2-X4 - approx. 40 VAC-�c- --- �- � ��--- -�-��---� -
required. Check battery chargerDCAmmeter A2M"I - (24 volt starting system) 

�--=-�tl(FcSee·"�f""Gharge=l'ate="'l'Cgjstei'�i�--C--:C� .� . � "=---- =� . . .  0 -·-=c:c:cc � . �-�� ��;�"���'�.�-.. .. . . .
.. . �. � - --- - --- Check I nput  connections and voltage to 

2. Check tightness of plug/jack harness connections; t ransformer T1 . Remedy as req u i red by 
P6/J6, P4/J4, and P3/J3. Check battery charger _ _____ replacing transformer, or during next available 
DC ammeter A2M1 to see if charge rate registers. -- - --- . time that transfer switch can be isolated from - - - - Normal AC power, check wiring and related 3. Check cQndition oLgenerator set starting lJattery .  _ .connection s ol transformer .T-1 , -to phase --- - - ---connections. tapped power supply_ 

��-===--=� �-=�-__ lf l'leoessary,'l"emo�;oa��s and�Clean'battel¥po�ts_ �·: ��;���;,/;� • . �Ol1tlO�:EfJ�il�P�C::":�-,�=,��: :=:·�_ -.�.c,.c�= .�-==-=::�==:' i . . � .. _ .  and clil:>le c()nne�t()rs. �heck bat1e!y electro!yte _ _ __ _ _ -i � " �. ley_elcreRl-el'll�I}=lDl�C�s�arY.�B�fer�aIS()]Q�anenc=� .�.�� " : � . � If not, check Rlug toja-ck o0l1lleoti�lJpg1.�3"aod-�- ��.��� I � -�Charger� in  Adjustments sectIon. _____ -- --�--�J·_B1 @:'!Vjr!l} or TB2jg=\lVi.r�L�+J�rl!11Qatcon�-"===--=-��=. __ 
I�==-

�
tj�di�c�o�I1"�ect����!".J�6 "��arnis:s��.���n�cticin�t6.·!Jattery � _ ____ �-==� necti�n�a

":���I:t:��v��rj��� t:����:a�o�"���.� .. o��c-c��-I=��=-������:��:�����!�������I ng
-
Voitag��-Ch��ks�at��

.
� � 

----C. ���n��I��-��Ug:6��kk c�rn;�:�o���j��,���l-c-· -_--��_
. 

__ _ --- - - --- - --- - - --- ----Ammeter-A-2M� ;-- - ----A Power supplyJromtransformerTl; _ � . � __ __ � � �rt�����:, . .p6-2'� � ;naRPl'Ox. 20'VAC- : : ,u  " �ower:te"rIlinai (�Fu . � 
. ,�� ��?:�;�=��:'G . � �

� ���� 12" -or�4-vo�D�··· · �� 
:(2.4 vnlt:stat1ing:li}'.s1em:�)==--= � .illlfi�temilEial�n 

p----=----
- - - - �-�...c= � � �=t'2;';�tJl""2¢"E1ts:!)e .• � - -- .. _- --:  " ,,-- - :- -

---

� " i{prOp.ervolt@_g�cisl�g,,�J>Q�t��rJJJn�I,�nd-r]Qt .�� � ----� --tfle ofi1er: replace-resistor. � 
-�-�:--����-=�vnlfrnetet-;==ieplace�}jatter¥�lJb-ar:ger�1!G8:�--;'���-�-:�-' --­

:--- -

.� _ _ _ _  .�� .• ���
��
�
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6 J  2 .... ; 8 5 1  
- - r-Ufl -�---' -- -----�--t:-�··-------r----P-A �-T-S �----i S T  -�--� 

I __ ]._ « FEF DES PAR , NO. ;�i-y D;:: S�R:PTION 

R E A R  V i E 'eN 
- - ----- .--- - - - -----'.lilOl -----.. --------• .....:.: .• -_._-_ .. _- T 3 
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NO T E S  

I. CONNEC r L E A O  W I O  FROM Vodl TO v _  
P E R  VOLTAGE CHART BELOW. 

2. CONNECT X I  TO 5 FOR CODE � 3 C I\ 5IBI�OHZ) 

CON'IECT xl TO 6 FOR CODE J C  6 1 B 1 6 0 H Z )  

?i.  UNLES� On,(RW1SE NOTED,ALL CQMPONE N T S  

ARE ShOWN I N  THE O€ - ENERGIZED POSITION. 

4. CONN E C T  1 2 V OC I N O IVIDUAL ALAR ... S BETW E E N  
Dt:SIGNATED TER," NAL ANO GND. e'JNNECT 
12VOC COIAMON ALAR ... BETWEEN TERMINAL 
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NOTES: 

1. UNLESS OTHERWI SE NOTED. ALL C O M PONENTS 
ARE SHOWN IN THE DE- ENER G I ZED P O S ITION 

2. ALL CO i lS OPERATE ON 120 VAC EXCEPT K10 

3.  AFTER TEST OR EXER C I SE W I TH LOAD 
P L ANT WILL RUN FOR DURAT I O N S  OF TIME DELAYS 

4 . ' TO ADD AREA P ROTECi" I O N  EQ U I PTMENT OR 
REMOTE TEST SWITC:� . REMOVE JUt.4PER BETWEE N  
TBl-11 A N D  TBl-12 

5.  WHEN R E M O V I N G  J3.J4 OR JID P L U G. SELECTOR SWITCH 
ON PLANT OR l.T. MUST BE I N  STOP POSITION 
O R  G�NERATOR WILL START AND RUN 

6. TRANSFE!: SWITCH M E C H AN I C ALLY HELD BOTH S I DE S  
SHOWN L O C K E D  INTO N O R M AL S l O E  
I C  - I NTERLOCK CONTACT 
TC - TR I P  C O I L  
C S  - CUTOUT SWITCH 
C C  - CLO S I N G  C O i l  

7. AlSl I S  THE T I M E  DELAY STO P P I N G  BYPASS SW 
IF CONTROL I S  EQU I P P E D  WITH A TI M E  DELAY 
STOPP I NG TH I S  SWITCH MUST BE OPEN. 
OTHERW I S E  TH I S  SWITCH I S  CLOSED 

8. AIS2 IS THE T I M E  DELAY RETR ANSFER BYPASS SW 
IF CONTROL IS EQU I P P E D  WITH A T I M E  DELAY 
RETRANSFER TH I S  SWITCH M UST BE OPEN.  
OTHERWISE TH I S  SWITCH 1 5  CLOSED 

10. P U SH TO RETRANSFER M AN U ALLY BYPASSES 
THE TIME DELAY RETRANSFER T I M E R  

11. TRANSFER SWITCHES WITHOUT P R O G R A M  TRAN S I T I O N  
WILL HAVE A BYPASS PLUG I NSTALLED I N  J14 
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NOTES: 
1. UNLESS OTHERWISE NOTED. ALL COMP ONENTS 

ARE SHOWN I N  THE D E - ENERGIZED P O S I T I O N  

2.  A L L  C O I L S  OPERATE ON 1 2 0  VAC EXCEPT KIO 

3.  AFTER TEST OR EXERC I SE W I TH LOAD 
PLANT WILL RUN FOR DURAT I ONS OF T I M E  D ELAYS 

4. TO ADD AREA PROTECTION E Q U I PTMENT O R  
REM OTE TEST SWITCH. REM OVE JUMPER BETWEEN 
TBI-ll AND TBl-12 

5 .  WHEN REMOVING J3.J4 OR JlO PLUG. SELECTOR SWITCH 
ON PLANT OR L . T. MUST BE IN STOP P O S I T I ON 
OR GENERATOR W I LL START AND R U N  

6. TRANSFER SWITCH MECHAN I CALLY HELD L I N E  S I DE 
I C  - I NTERLOCK C ONTACT 
TC - TR I P  C O I L  
C S  - CUTOUT SWI TCH 
C C  - CLOSING C O I L  

6 

7. AISI I S  THE T I M E  DELAY STO P P I N G  BYPASS SW 
IF CONTROL IS EQU I PPED WITH A T I M E  DELAY 
STOPP I N G ' TH I S  SWITCH M UST BE OPEN. 
OTHERWISE TH I S  SWITCH I S  CLOSED 

8. AIS2 I S  THE T I M E  DELAY RETRANSFER BYPASS SW 
I F  CONTROL I S  EQU I PPED WITH A T I M E  DELAY 
RETRANSFER TH IS SWITCH MUST BE OPEN. 
OTHERWISE TH I S  SWITCH I S  CLOSED 

10. PUSH TO RETRANSFER MANUALLY BYPASSES 
THE T I M E  DELAY RETRANSFER T I M E R  
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240V 
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3PH 4W 
IPH 3W 
3PH 4W 
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