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SUGGESTED SOURCE OF SUPPLY 

VENDOR VENDOR NO. 

AGASTAT 
ELIZABETH NEW JERSEY 7012HK 

i 

100,000 OPERATIONS 
15.0 AMPS 

1.0 AMPS 

20.0 AMPS 

20.0 AMPS 

12.0 AMPS 

SPECIFICATIONS: 

1. COIL VOLTAGE: 12 VOLT DC 

2. TIMING RANGE: 1 TO 300 SEC. ON PICK-UP 

3. CONTACT ARRANGEMENT OPDT. SINGLE BREAK 

CONTACT RATING: 

CONTACT VOLTAGE MIN. 
30 VDC 

110 VOC 

20 V 60HZ ' 

240 V 60HZ 

4B0 V 60HZ 

4. UL LISTED, CSA APPROVED 

5' (STAMPED ON TIMER) CONTACT RATING 240 VAC,1/4 HP-IOA RES 

N I H A ! U M l l V l I M U A l l I Q 

lOHlANCl i UNKSl 

HUCIWNS i ; 

ANom ± 

OTMItwij ! SMCtHID 
WCIMALJ 

7HKt ± 

) *ACI ± 

o 
ro •WM MASTER 

M O O I l 

G E N E R A L 

DESCRIPTION OR MATERIAI 

O I V H I O N O l S T U O I t A K M C O I P O R A T I O N 

Mmnaapa l i t . M<n«t*i«io 

RLL/^Y-TIMt DLL AY 
DWO NO 

30781149 

'I 

JC 

} 

f 



T 
30761144 

2.S7 MAX • 

4.5ZMAX 

TD 
OU 
ICK 
UP 

© ® " © 
O*-^ NOTE: "A" 

oS=!-Q-!& ; (STAMPED ON TIMER) 
i | CONTACT RATING 240 VAC 
' , 0 - » r 0 2 1 1/4 HP - 10 A RES 

WIRING DIAGRAM 

I I I I t V l l l O N l I O N I I N C C U 

SUGGESTED SOURCE OF SUPPLY 

VENDOR VENDOR NO. 

AGASTAT 
ELIZABETH NEV JERSEY 7012L27K 

SPECIFICATIONS: 

1. COIL VOLTAGE: 208V OR 240V AT 60 HZ, 220V 50 HZ 

2. TIMING RANGE: 1 SEC TO 300 SEC DELAY ON PICKUP 

3. CONTACT ARRANGEMENT DPDT, SINGLE BREAK 

CONTACT RATING: 

CONTACT VOLTAGE 
30 VOC 

UO VUC 

20 V BOHZ 

240 V BOHZ 

480 V BOHZ 

4. UL LISTED. CSA APPROVED 

5 VOLTAfiE CODE: TERMINALS L2 & L3 FOR 208V 

TERMINALS Ll & L3 FOR 240V 

MIN. 100,000 OPERATIONS 
15.0 AMPS 

1.0 AMPS 

20.0 AMPS 

20.0 AMPS 

12.0 AMPS 

DESCRIPTION Oft MATERIAL 
O t V l t l O N Of I T U D f t A K l t C O R P O f t A t l O N 

RLLAY-TIME DELAY 
"30781144 

mttcan 



' 3 • 

::'307-l3>3G 

4 W\To HOttS 
(OTHtR VAOLtS MOT 
UtiED BY OHAW") 

I I I t t V l l l O H l IOH1 IKO 

MKTELRtM.: 
USE. ^01-\\05CB) W\00\ntO FOR UR 
OPtRATlOH BV COMTROL DE.PT. 

I. BEND TRVP SPmG, FLAT A&WViST B^St OF 
TIMER SO THAT \T DOES MOT CONTACT SWITCH 
UVEX. 

I. CEMOVE. klV PIV1S FROtA \.^Gt \3\U\. 

3. IMVTAU 1 PlVi^ OVJ SPOKtD WHttL. 

PIUS OUT' TERMINALS 3 AND 5 AKE. CLOSED 

4. JMSTALL EUtA PHAS. \H TlMt POIWTEP BRACKET. 

5. SWITCH WU. CHAM&C POSITION AT APPROi\NlAKL'( 
IZ-.SO AKft. 

SPECIF ICATIONS-
C01L-23O VAC 50 Ht 
SWITCH - SPDT, 10 AMP AT IIS,250 OR 480 VAC 

1/4 AMP AT Z.50 VDC AUO l,t AW? AT 125 VDC 

ITEM 

WIRING DIAGRAM 

307-I3I& "IB 

KWCTICMI 

PART NO. 

V l M f l l 

3-8-74- . 

QTY. 

1
 W J F 

^ ^ I ^ i j L T A > L T F ^ L T & 

DESCRIPTION OR MATERIAI 

D I V I S I O N O f i T U D I B A X I I C O « K ) « * T r O N 

SWITCH-TIME. • 

307-133 & 
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GENERAL INFORMATION 

- AUTOMATIC TRANSFER SWITCHES 
Onan automatic transfer switches are designed to 
operate with Onan electric generating sets and other 
Onan related equipment. The automatic transfer 
switch assures continuous power supply to a load 
from one of the two generator sets. 

Onan standard cabinets meet requirements of the 
National Electrical Manufacturers Association 
(NEMA) for a "Type 1" cabinet: general purpose, 
indoor cabinet. 

When contacting a dealer or the factory for informa
tion on operation:or.serviceof yourautomatictransfer 
switch, always furbish the complete model number, 
specification letter, and serial number as given on the 
nameplate. Thissjfiformation is needed to identify 
your automatic«tr;iansfer switch among the basic and 
special types manufactured by Onan. 

MODEL N U M i A ^ 
Following is a ^ l f i f e ^ l model number with ex
planations of t h o ^ ^ p r e n t parts: 

Example: LTF30-$l f lA 

LTF 

30 

Onan series automatic transfer switch' 
for 2-wire, 12-volt remote starting for 
dual generator set operation of prime 
power installation. LTG indicates a 2-
wire, 24-volt remote starting system. 

Ampere rating. 

5 Tens digit 5 designates 50-hertz use 
only. Number omitted designates 60-
hertz use only. 

3 Units digit 3 designates voltage, wire 
and phase: 2 is 240 volt; 3 is 120/240 
volt, 1 phase; 4 is 120/208 volt, 4 wire, 
3 phase; 4X is 277/480 volt, 4 wire, 3 
phase; 5D is 120/240 volt, 4 wire, 3 
phase, delta center-tapped; 7 is 
220/380 volt, 4 wire, 3 phase; 9X is 
347/600 volt, 4 wire, 3 phase. 

/ Diagonal separates basic model from 
specification. 

1 Specification number identifies op
t ional equipment. Number 1 
designates no options or basic as 
advertised. 

A Specification letter advances with 
production modification. 

YOUR MANUAL 
Since the manual contains the correct information for 
your automatic transfer switch, keep it handy and 
refer to it for installation and operation. 

Throughout the text, front of the automatic transfer 
switch is the door side. Left and right are determined 
when facing the cabinet door. 



INSTALLATION 

Onan recommends an experienced electrician install 
the automatic transfer switch, observing all normal 
safety precautions and local electrical codes. Figure 1 
shows a typical installation. 

GENERATOR SET 
Install the generator set according to the manufac
turer's instructions. Make sure the units are serviced 
foroperation before initial start-up. After installation 
and operation service procedures, check each 
generator set with its own controls for proper starting, 
operation, and stopping. 

MOUNTING 
The automatic transfer switch is normally supplied in 
a NEMA Type 1 boxfor indoor mounting, protecting it 
from excessive heat, moisture, dust and dirt. Mount 
on a vertical wall, switchboard or other permanent 
support, whichever is applicable, where it will not be 
subjected to excessive vibration. Secure it with bolts 
or screws through the holes provided (Figure 2). 
Vacuum the cabinet interiorto remove dust, chips and 
filings from mounting. 

CAUTION 
Extreme care should be exercised to keep drill 
chips and filings out of the relays, contacts 

and other parts of the automatic transfer switch when mounting or 
connecting conduit. Also, screwdrivers should be used carefully to 
prevent damage to the resistors, coils and contacts. 

FIGURE 1. TYPICAL INSTALLATION 
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ONE-DOOR CABINET 3Q - feO - /o-o 

— 1-1/2 IN. (38 mn 
7/16 IN. (11 mm) DIA. 

^ (4) MTG. HOLES 

1-1/2 IN. 
(38 mm) 

3/4 IN. (14:0 mm) KNOCKOUT (2) 

1- 1/2 IN. (38 mm) KNOCKOUT (4) 

2--1/2 IN. (64 mm) KNOCKOUT (4) 

1- 1/2 IN. (38 mm) 
KNOCKOUT (2) 

2- 1/2 IN. (64 mm) 
KNOCKOUT (2) 

(162 mm) 

2-1/2 IN. (64 mm) 

T . 
— 2-1/2 IN. (64 mm) 

2-1/2 IN. 
(64 mm) 

4-1/2 IN.' 
(135 mm) 

4 IN. 
(102 mm) 

i-2-1/2 IN. 
(64 mm) 

2-1/2 IN. (64 mm) 

NOTE: 
KNOCKOUTS IDENTICAL 
ON OPPOSITE SIDES 

4-1/2 IN. 
\ (135 mm) 

4 IN. 
(102 mm) 

.2 IN. (51 mm) — 

2 IN (51.mm) 

•I " 

32 IN. 
(813 mm) 

T 
2 IN. 

(51 mm) 

3/4 IN. (19.0 mm) 
KNOCKOUT (2) 

1/2 IN. (12.7 mm) 
KNOCKOUT (2) 

TWO-DOOR CABINET (400-AMPERE MODEL) 

38 IN. • 
(965 mm) 

- 2 IN. (51 mm) 
'7/16 IN. (11 mm) DIA. 

(4) MTG. HOLES 

36 IN. 
(914 mm)Ul 

13-1/4 IN.-
(337 mm) 

- 3/4 IN. (19.0 mm) KNOCKOUT (2) 

. 1/2 IN. (12.7 mm) KNOCKOUT (2) 

4 IN|(102 mm) 

4 IN. (102 mm) 
t_ 

-2-1/4 IN. (57 mm) 

— 12-1/2 I N . — i -
(318 mm) 

NOTE:. 
KNOCKOUTS IDENTICAL ON OPPOSITE SIDES 

FIGURE 2. CABINET DIMENSIONS 



WIRING 
Wiring must meet specifications of local electrical 
codes. Use wires large enough to handle the max
imum rated currents. Use conduit for wiring outside 
the cabinet. If rigid conduit is used between control 
and generators, install a minimum of two feet 
(610 mm) of flexible conduit between the rigid con
duit and generator set to absorb vibration. Use 
separate conduit for the control circuit wires. 

W A R N I N G "k Disconnect batteries when wiring to prevent 
J accidental starting and hazard of serious 

personal injury. 

Generator and Load Connections 
AC Color Code: 

Hot Wires Black 
Ground Wires White 

1. Connect all ground wires (Generator 1, 
Generator. 2, and Load) to ground terminal at 
bottom of the cabinet. 

2. Connect generator wires to transfer switch, 
observing the color code and proper terminal 
designations (Figure 3). The switch is marked 
"GEN 1" and "GEN 2." Terminals for each 
generator connection are marked "A", "B", etc. If 
more than one voltage is involved, make all 

. connections of equal voltageto terminals with the 
same letter marking. For example: All 120-volt 
lines should be connected to terminals marked 
"A." 

3. Connect load lines to that section on transfer 
switch marked "LOAD." Observe terminal mark
ing for different voltages as stated in previous 
paragraph. 

CONTROL CIRCUIT CONNECTIONS 
Control circuit connections are the same for both 
controls. Two 3-contact terminal blocks marked B+, 
GND, REMOTE, are located in the control box, one 
marked foreach generator. Asimilarterminal block is 
located in each generatorset control box. Adhering to 
the color code, connect wires (using conduit) from 
each generator set to the proper terminal block in the 
control box. Use separate conduit from thegenerator 
AC output. For. most normal installations, #14 wire 
can be used. Refer to the generator set instruction 
manual for specific wire sizes if the run is more than 
100 feet (30 m). 

Control Circuit ColorCode:B+ Green 
GND White 
REMOTE. . . . . Red 

CHECKING PHASE RELATIONS OF 
THREE-PHASE CONNECTIONS 
Phase rotation must bechecked and corrected before 
any load can be added to the generator set. Use the 
following procedures and use an Onan load-test 
panel, phase-rotation meter, or three-phase motor. 

1. Connect the battery and start generator set 1. See 
OPERATION section for instructions. 

B R A N C H C I R C U I T S 

FIGURE 3. LOAD AND CONTROL CIRCUIT CONNECTIONS 
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2. Check phase rotation. 
3. Stop generator set and disconnect starting 

battery. 
4. If phase rotation is incorrect for loads, reversetwo 

generator leads on the transfer switch for this 
generator set. 

5. Repeat procedure for generator set 2. 



OPERATION 

GENERAL 
The automatic transf er switch is designed fbr use with 
two remote starting electric generating sets. Figure 4 
shows a typical automatic transfer switch. In opera
tion, one generator set runs for a regular period 
normally 168 hours. At the end df the run cycle, the 
resting unit is started automatically and warmed up. 
When the warm-up period is finished, the automatic 
transfer switch transfers the load and the other 
generator set shuts down. In case the resting 
generator set fails to start, cranking is stopped. A 
warning circuit is then activated and the other unit 
continues to carry the load indefinitely. If one set 
stops during operation, the automatic transfer switch 
starts the other unit and automatically connects to the' 
load without warm-up. 

WARNING Always move theoperation selector switch on 
both generator sets to "STOP" and dis

connect the starting batteries betore performing maintenance or 
adjustment procedures. Otherwise, the automatic transfer switch 
and generator set present a hazard of serious, personal injury. 

The start-stop relay for each plant controls starting and 
stopping. In normal operation, it becomes energized when , 

• the time clock switches. At the end of the cycle, it de-'. 
energizs^when the change-over relay for the alternate 

' ' ipLt^ ioses . When the start-stog ^gla^ ^nprgizes, it 
closes starting connection of the .plan* remote control 3 

and starts the cranking cycle. When it de-enei^zes,it 
' opens the remote control circuit, stopping the ^QSagi One 
set of contacts are holding contacts that hold r.elay in when 
clock changes over. The remaining contact on the start-
stop relay is in series with the change-over relay contacts 
and contactor coil for the sama^Su^allowingJaad change
over only if the start-stop relayTsenergizedUprajPtunning). 

CrfaM OKI? k 7 f - LTG M * v o * y 
reiay is energized (generator set running). _ 

r"LAHT FAILURE RELAYS 
i'his relay is energized by the closing of the under-voltage 

sensitiv^jsj^ys which are controlled by the pM^output. I 
/If the .pAattt output stops or drops bekawthe settings of the 

Tailure relay closes / / under-voltage sensitive relays, th&ja 
the opposite start-stop relay_ starting tHe'idle plaiTl. The 

plant failure lock-out time delay (relay energizes the coil 
in the time delay on plant failure lock-out relay which de-, 
energizes the start-stop relay of "the malfunctioning pAefft.J. 

• ' ^e-^&r 

FAILURE LOCK-OUT 
TIME DELAY RELAYS 

adjustable time delay relay is energized when the 
gcfn orator sot failure relay opensto run a preset length 
of time after a low voltage condition occurs. When the 
time delay relay closes, it applies power to the coil in 
the failure lock-out relay which opens and shuts down 
the generator set. 

PLANT ^FAILURE1 LOCK-OUT RELAYS 
One lockout relay for each plant. The relay will-^gfe open \ 

iji'-after the failure lock-put time delay relay completes its pre- ; 
set timing interval during a plant malfunction. When the : 

.' 'lock-out failure relay energizes one set of contacts open to i 
"7 de-energize the start-stop relay. Another set of contacts • 
^close to complete the alarm circuit. The relay once opened ' 

must be manually reset by pressing the p r e s e t button on 
I the panel. '< ,'•• *• .'- • 

c 
CH ANGE-OVE RTRECWTC # 1 1 ^ 

i Two relays control switching of the contactor and are, in 
tum, controlled by the time delay relays. When .the warm up 
period is ended, tha toe /<|la^ relays' energize the.change-
over relay for the^efcftt 'Sat is to take over the load. The 
relay energizes and switches the contactor. In addit&n^ 
breaks the circuit to the start-stop relay for the other p4»t, 

\ stopping that<$<StSr- £ ^/U S - . 

TIME DELAY RELAYS 
Two time delay relays are controlled by the voltage 
sensor relay. These time delay relays are adjustable 
for a time delay between coil energization and contact 
operation of from 1 to 300 seconds. At the end of 
delay, they close the change-over, {£1^ <of the 
generator set starting its run cycle aneopei^he other 
start-stop relay. This time delay' allows each 
generator set to warm up before the load switches. If 
one generator set stops during its run cycle, both time 
delay relays are deenergized when the other 
generator set starts, allowing the transfer switch to 
transfer the load without a warm-up period. 

TRANSFER SWITCH 
This unit transfers the load at the end of each cycle. 
Each transfer switch is rated as shown on the 
nameplate and contains the proper number of ter
minals for the rated phase and number of wires. In all 
cases, the contacts are mechanically and electrically 
interlocked to prevent switching both generators 
onto the load at th'e same time. 

Is 



GEN. I P ILOT LIGHTS 
" R U N N I N G " 

"SUPPLYING L O A D " 

~ G E N . 2 PILOT LIGHTS 
" R U N N I N G " 

"SUPPLYING L O A D " 

P T I O N A l ^ M & = F & ^ 

BtH^NING TIME 
I f M E T E R S 

/«C VOLTMETER 

VFREQUENP-Y^ 
^-ME^FER 

AC AMMETER 

CONTROL 
PANEL 

TIME DELAY ON 
LOAD PICK-UP 

(SET #1) 

PLANT FAILURE 
LOCK-OUT RESET 

(SET#1) 

SELECTOR SWITCH 
(AUTO.-MAN.) 

REMOTE CONTROL 
TERMINAL BLOCK 

(SETfM) 

CHANGE-OVER 
S " CLOCK 

TIME DELAY ON 
LOAD PICK-UP 

' (SET #2) 

PLANT FAILURE 
LOCK-OUT RESET 

(SET #2) . 

SELECTOR,SWITCH 
(AUTO.-MAN.) 

REMOTE CONTROL 
TERMINAL BLOCK 

(SET #2) 

TRANSFER 
I SWITCH 

ALARM 
TERMINAL BLOCK 
(SET #1 OR SET #2 

FAILED) 

SOME OPTIONS SHOWN 

F I G U R E 4. T Y P I C A L A U T O M A T I C T R A N S F E R S W I T C H 
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ALARM CIRCUIT / f A ^ 
Each alarm circuit operates directly from the failure 
lock-out relay. A single pair of contacts close 
whenever a generator set won't start (or stops) during 
normal operation. 

CHANGE-OVER CLOCK 
The change-over clock is a clock-controlled, single-
pole, double-throw switch. It switches at regular 
intervals of 168 hours (as normally ordered from 
fac£gs£Mfiener9'zethe start-stop relay for the resting 
leneratoc^positions at about 12:30 a.m. See the 
ADJUSTMENTS section for settings. _ ^ 

' If not set, rotate the large dial on the change-over clock clockwise) 
iHrttt~niei:orrect time Ts aligned with the time pornteir— 

r 

^VUETSGESENSORS 
The voltage sensors are connected across the AC 
output of both generator sets. They operate the time 
delay relays and the generator set failure relays when 
the voltage is sufficient to close them and 
automatically start the load change cycle if the 
voltage drops below a predetermined level. Over
voltage sensing is much the same except it initiates 
load change-over on abnormally-high voltage. 
•ty&K l / o ^ r M l L i s O f r 7 o / [ ) p . 
""oth pick-up and drop-out voltage settings are 
adjustable. Table 1 gives the adjustment ranges in 
percentages. The pickup adjustment control is 
always set first, then the drop-out adjustment is set 
see ADJUSTMENTS section for settings.) 

TABLE 1. ADJUSTABLE VOLTAGE SENSING 

UNDERVOLTAGE 

VOLTAGE 
SENSOR 

UNIT STARTS 
(drop-out voltage) 

UNIT STOPS 
(pick-up voltage) 

300-0780* 
5 to 20% below 
pick-up voltage 

setting. 

75 to 100% of 
normal voltage. 

^ 
OVERVOLTAGE 

VOLTAGE 
SENSOR 

UNIT STARTS 
(pick-up voltage) 

UNIT STOPS 
(drop-out voltage) 

300-0780* 100 to 115% of 
normal.voltage. 

2 to 20% below 
pick-up voltage. 

AUTOMATIC-MANUAL SELECTOR 
SWITCHES 
Each automatic-manual selector switch on the con
trol panel controls the starting circuit and start-stop 
relay for its generator set. In the "MANUAL" position, 
that generator set can be operated from the generator 
set control but it will not operate the transfer switch to 
carry the load. In the "AUTOMATIC" position, the 
LTF or LTG controls generator set operation. 

Starting 
If both automatic-manual selector switches are set at 
"MANUAL" and the selector switches on the engine 
controls are set at "REMOTE" (generator sets not 
running), move the automatic-manual selector 
switches to "AUTOMATIC" to start the units. Both 
generator sets will start but one will shut down when 
the change-over relay operates to place the load on 
one generator set. 

Moving the automatic-manual switch to "AUTOMATIC" will not 
start the generator set unless its engine control selector switch is 
set to "REMOTE" and the generator set is scheduled for load. 

Stopping 
To stop both the generator sets during operation 
move both automatic-manual selector switches on 
the control panel to "MANUAL." 

Stopping One Generator Set During Run 
Cycle to Transfer Load 
To transferthe load to the other generator set before a 
168-hour period has completed, open the cabinet 
door. Then turn thesmall spoked "DAY" wheel o f the 
clock COUNTERCLOCKWISE to the opposite 
generator set. After the time delay on load pick-up, 
the load is transferred to the generator set just started. 
The generator set now without load will shut down. 

The following procedure can be used to transfer load 
without a warm-up. 

1. 

2. 

Set generator selector switch to "RUN" and start 
generator set. 
When set starts, move selector switch in 
automatic transfer switch for other generator set 
to "MANUAL." Other generator set will take over 
load. 

- Plug-in module, does not include relay or chassis. 



ADJUSTMENTS 

TIME DELAYS 
Load Pick-Up Time Delay 
Two Agastat time delay relays are provided, one for 
each generator set, to delay load pick-up from one 
generator set to the other. To adjust the time delay, 
turn its knob clockwise to increase delay time, 
counterclockwise to decrease delay time. See Figure 
5. 

VOLTAGE SENSORS 
Voltage sensors can be used for either undervoltage 
or overvoltage sensing of either generator power 
supplies. Range of the settings for both types of solid 
state sensors is for a nominal 120-volt system. For 
higher voltage systems, the "PICK-UP VOLTAGE" 
knob readings are multiplied by the following mul
tiplying factor. 

Figure 6 shows 300-0780 voltage sensors in sensor chassis. 

TIME DELAY 
RELAY 

FIGURE 5. LOAD PICK-UP TIME DELAY 

VOLTAGE 
120 
208 
240 
480 
600 

MULTIPLYING 
FACTOR 

1.0 
2.0 
2.0 
4.0 
5.0 

i > . 

EXAMPLE: For a nominal 208-volt voltage system, a 
"PICK-UP VOLTAGE" knob reading of 90 is equal to 
180.0 volts (90 x 2.0). 

Undervoltage Sensor Settings 

1. Turn the "PICK-UP VOLTAGE" knob to the 
desired pick-up voltage (voltage at which load is 
transferred from generator set on rest cycle to 
generator set on duty cycle). Unless you have 

% D R O P O U T . 
D I FFER E N T I A L " 
( 5 % T O 2 0 % ) 

P I C K U P V O L T A G E 
( I N C R E A S E - C W ) S E N S O R C H A S S I S 

FIGURE 6. 300-0780 VOLTAGE SENSORS IN SENSOR CHASSIS 
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special equipment which can be damaged by 
slight voltage changes, asetting which give's pick
up at 90 percent of the nominal voltage is usually 
satisfactory. For example, 90 percent of 120 volts 
(for a 120-volt system) gives 108 volts forthe knob 
setting. 

T h e d rop -ou t d i f ferent ia l is de te rm ined by the p i ck -up set t ing . 

2. Turn the "% DROP-OUT DIFFERENTIAL" knob 
to the desired percent deviation below the pick-
up voltage. This setting is thevoltage at which the 
load is transferred from generator set on duty 

. cycle to the generator set on rest cycle. A setting 
of 15 percent is often satisfactory. For example, 
15 percent of 108 volts (pick-up voltage from Step 
1) is 16 volts. Thedrop-out voltage isthen pick-up 
voltage minus the differential voltage, 108 - 16 = 
92 volts. 

Overvoltage Sensor Settings 
1. Turn the "PICK-UP VOLTAGE" knob to the' 

desired pick-up voltage (voltage at which load is 
transferred from generator set on duty cycle to 
the generator set on rest cycle. Unless you have 
special equipment which can be damaged by 
slight voltage changes, a setting which gives 113 
percent of the nominal voltage is usual ly satisf ac-

• tory. For example, 113 percent of 120 volts (for a 
120-volt system) gives 135 volts for the knob 
setting. 

The d rop -ou t d i f ferent ia l is de te rm ined by the p i c k - u p set t ing. 

2. Turn the "% DROP-OUT DIFFERENTIAL" knob 
to the desired deviation below the pick-up 
voltage. This setting is the voltage at which the 
load is transferred from the generator set on rest 
cycle to generator set on duty cycle. A setting of 5 
percen I is often satisfactory. For example, 5 
percent of 135 volts (pick-up voltage from Step 1) 
is approximately 7 volts. The drop-out voltage is 
then pick-up voltage minus the differential 
voltage, 135 - 7 = 128 volts. 

CHANGE-OVER CLOCK 
i 

1. Open cabinet door of control. 
2. Move the auto-manual selector switches to 

manual position, move the generator set opera
tion selector switches to "STOP," and disconnect 
the starting batteries. 

W A R N I N G Be sure to disable the generator set 
during adjustments or maintenance to 

prevent accidental generator set starting and hazard of 
serious personal injury. 

3. Install a trip pin (left-hand thread) in the small 
spoked wheel for the days you want generator set 
#1 to operate (pins out, generator set #2 will 
operate). 

a. For 168-hour (7-day) operation of one 
generator set and then 168-hour operation of 
the other generator set, install 7 trip pins in 
consecutive positions in the small spoked 
wheel. See Figure 7. 

b. For 24-hour (1-day) operation of one 
generator set and then 24-hour operation of 
the other generator set, install a trip pin in 
every alternate day in the small spoked wheel. 

Store unused p ins in the t ime po in te r b racke t . 

4. Rotate the large dial clockwise until, the correct 
time is aligned with the time pointer. 

5. Turn the small spoked wheel counterclockwise 
until the correct day aligns with the pointer. 

6. Connect the starting batteries, move the 
generator set operation selector switches to 
"RMT," and move the auto-manual selector 
switches in the cabinet to the auto position (one 
generator set should start and assume load). 

7. Close the cabinet door. 

TURN LARGE DIAL 
CLOCKWISE ONLY 

TURN SPOKED WHEEL 
COUNTERCLOCKWISE 

CHANGE-OVER CLOCK 
SET TO RUN EACH 
GENERATOR SET ONE 
WEEK (168 HOURS). 
PINS IN. GENERATOR 
SET #1 RUNS. PINS OUT, 
GENERATOR SET #2 RUNS. 

NOTE: Trip pins are left-hand thread. 

FIGURE 7. CHANGE-OVER CLOCK 
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MAINTENANCE AND REPAIR 

When properly installed, the automatic transfer 
switch requires little attention. In case of faulty 
operation, the automatic transfer switch may not be at 
fault. The function charts attheend ofthis section will 
aid in the diagnosing of trouble traced to the 
automatic transfer switch. Always check the follow
ing. 

1. See that all connections are secure. 
2. See that all switches are in their proper positions. 

a. Automatic transfer control manual-automatic 
switches must be in automatic position. 

b. Generator set operation selector switch musU 
be in remote position. 

3. Set the switches in the transfer control at manual 
and start each generator set using the set con
trols. If one will not start, refer to generator set 
operator's manual. 

4. If analysis indicates the control is at fault, check 
all wiring and components for signs of physical 
damag^, burning, broken wires, etc. 

5. Compare the action of the automatic transfer 
switch under a change in cycle or starting to the 
control function charts. Replace any component 
found defective. 

6. If generator power is not reaching the load, check 
the confact points of the transfer switch and the 
loadcircuit. Thetroublemaybeinthe load circuit, 
a broken wire, loose connections, blown fuse 
outside the automatic transfer switch cabinet, 
defective switch, defective lamp or appliance, a 
ground on both sides of the load circuit, or, an 
improper AC load. Repair or replace as needed. 

CONTACTS 
Contacts should never require cleaning or refacing 
for the life of the equipment except in unusually dusty 
or dirty environments. Discoloration of thesilverdoes 
not affect their efficiency. 

Filing the contact face destroys the mating 
surfaces. 

If the contacts ever do become burned or pitted, 
replace them in the following manner: 

1. Remove the plastic hood from the transfer switch. 
2. Remove the washers and springs (Figure 8). 
3. Lift the contacts from the slide posts. 
4. Remove attaching screws from the stationary 

contacts. 

5. Install new contacts (curved silver contact sur
faces facing inward). 

6. Reassemble the springs and washers. 
7. Reinstall the plastic hood. 

TRANSFER SWITCH HUM 
Alternating current hum has been minimized by the 
provision of shading coils and bygrinding the sealing 
faces of the magnet assembly. If hum is due to dirt 
between the sealing faces, clean them with Dowclene 
EC, Chlorothene Nu, or similar electrical cleaning 

Material. Use med ium fine grade emery paper to clean 
rusted sealing faces! Remove all traces of emery dust. 

TRANSFER SWITCH COILS 
If a transfer switch coil is grounded or has an open 
circuit, replace by following appropriate instructions^ 
for a 30 ampere, 60 through 100 ampere, or 29&a$a 
400 ampere transfer switch. 

30 Ampere Transfer Switch^ 
Shut o i l both plants and disconnect batteries belore working 

on the transler switch. - - - - — 

1. Disconnect transfer switch lead wires and remove switch 

from cabinet. 

2. Remave switch mounting plate and base plates. Discon

nect.coil lead wires. 

3. Remove locking pin and slide coil and stationary magnet 

from the bottom of the switch. Slide coil, from magnet. 

1. Disconnect the coil lead wires. 
2. PuiLPiUhelnairpin-shaped retainirag cjips holding 

the'ff&mfo&l rod and slide out the c&iMel rod (usea 
needle-nose pliers). 

3. Slide out the stationary armature and coil 
assembly. 

4. Remove the defective coil from the stationary 
apmature and replace with new coil. 

and 400 Ampere Transfer Switch 

1. Disconnect the coil lead wires. 
2. Remove the/^apscrews mounting the coil and 

stationary armature to the-eas&f tfjfflyc: 
3. Pull out the assembly. 
4. Remove the defective coil from the stationary 

armature and replace with new coil. 
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ELECTRICAL 
INTERLOCK SWITCH 

LOAD 
TERMINALS CONTACT 

COVERS— 

INTERLOCK 

MOUNTING PLATE 

BASE PLATE 

STATIONARY 
MAGNET 

TRANSFER 
SWITCH COIL-

LOCKING PIN" ' 
E L E C T R I C A L L Y H E L P 

30 AMP. 

CONTACT 
(COVER REMOVED) 

E L E C T R I C A L 
I N T E R L O C K SWITCH 

60 • ioo - aoa*AMP. 

FIGURE 8. TRANSFER SWITCHES 
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STARTING 

Move auto-manual selector switches to 
manual position and connect batteries. 

Turn large dial of change-over clock 
clockwise to correct time. 

Turn small spoked wheel of change
over clock counterclockwise so correct 
day aligns with pointer. 

Move auto-manual selector switch for 
generator set #1 to AUTO. • * 

Generator set #1 startTstop .relay 
energizes. * • •**"^ 

Starting circuit for set #1 energizes and 
engine cranks. 

Set #1 starts and builds up speed. #1 RUNNING lamp lights. 

Output voltage builds up and energizes 
voltage sensor. 

Voltage sensor relay closes circuit to 
X\ms~CisiMi/̂ £>a load pick-up relay and 
[generator seyki lure relay. 

After time delay period, time delay on 
load pick-up closes a circuit to 
energize change-over relay for set #1. 

Generator set failure relay eneraizesto 
Qoen circuit to time delay oiji*ffeneratorV 
jieyfailure relay and failure^ioefc'-titft 
"' 'ay. 

Change-over relay closes, circuit to 
transfer switch coil. 

Circuit opened to startrstop relay of set 
not programmed for operation. 

Transfer switch energizes to close 
switch contacts, connecting load to 
generator set #1. 

#1 SUPPLYING LOAD lamp lights. 

:Set auto-manual switch for set #2 to 
automatic position. 
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NORMAL CHANGE-OVER C Y C L E 
(Set #1 Running) 

Cycle ends,... change-over clock 
switches to energize set #2 start-stop 
relay. . /; V. 

#2 start-stop relay closes circuit to 
generator set #2 starting circuit. 

Starting circuit for set #2 energized and 
engine cranks. 

Generator output voltage builds up and 
energizes voitage sensor. 

Change-over relay closes to energize 
transfer switch coil for set #2. 

Voltage sensor relay closes circuit to 
tinie_d.eia^on load pick-up relay and 

-generatorset failure relay. 

After time delay period, time delay on 
load pick-up closes a circuit to 
energize change-over relay for set #2. 

Change-over relay opens circuitgjt.o* 
start :stop relay for set #1. 

seStart-stop relay for set #"1 opens con
tact to stop unit and opens circuit to 
transfer switch coil for set #1. 

#1 sideof transferswitch opens, allow
ing #2 side to close. 

Transfer switch connects load to 
generator set #2. 

Generator set failure relay engrgi5es=tOR 
open circuit to time delay ontgeneratoj, 
rsel)failure relay and failureloER^SGf 
W a y . 

#1 SUPPLYING LOAD and #1 RUN
NING lamps go out. 

#2 SUPPLYING LOAD lamp lights. 
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GENERATOR SET SUPPLYING LOAD STOPS 
(or Has Low-Voltage Condition) 

#2 RUNNING lamp lights. 

'Generator set #1 stops. 
S I ^ ^ R U J ^ N S - a n d ^ T ^ U P ^ Y IN G 

pTOAD lamps gojjut... _. 3 
Voltage sensor de-energizes voltage^ 
sensor relay. 

Voltage senscj&trelayaBQpjgns circuit to 
de-energize^eneratorjsejjjfailure relay 
and #1 changfeiover"relay. 

Change-over relay opens circuit to #1 
transfer switch coil and transfer switch 
opens. 

closg-^reeri f t^energize tf^sJarkstoR 
relay and #1 time delay or \generatog 
"setfailure relay 

#2 start-stop relayclosesstartcircuitof 
set #2. 

After 2V2 to 3 minutes, #1 time delay on 
generator set failure lock-out relay 
opens. 

Set #2 starts and builds up speed. 

Output voltage energizes voltage sen
sor. 

Circuit to start-stop relay 
opens(stopsgenerat6rset#1 if 
running). 

Voltage sensor relay closes circuit to 
time delay on load pick-up relay and 
change-over .relay ofj set #2., 

#2 change-over relay closes circiiit to 
transfer switch coil. ' • 

Generator set failure relay^nergizes to 
open circuit tomen^ratorsetjailure and 
lock-out relays? 

Transfer switch closes to connect load 
to generator set #2. 

#2 SUPPLYING LOAD lamp lights. 

Set #2 continues to run and supply load 
indefinitely. 
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PARTS AND SERVICE INFORMATION 

This automatic transfer switch is custom engineered and specially constructed. Optional equipment 
and special requirements demand particular circuits and components to perform the automatic 
functions. Because of the individuality of each automatic transfer switch and the variations of circuits 
and components, a parts list is not printed in this manual. 

Forthese reasons, contact the dealer from whomyou purchased this equipment for service and parts. 

The wiring diagrams supplied contain a listing and location of parts (excluding hardware and switch 
parts) and should be kept with this manual. 

Remember to give the complete model and serial number when requesting service or parts 
information. 

Any shipments made are complete unless the packing list indicates items are backordered. 
Shipments are properly packed and in good order when delivered to the transportation company. 
Any claim for loss or damage in transit should be filed promptly against the transportation company 
making the delivery. 
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