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SERVICING THE MAGNECITER

INTRODUCTION

The static exciter (Magneciter) supplies direct current to the alternator field coils
and regulates the voltage produced by the slternator. Voltage stabilization occurs
within two seconds of a change in load. Voltage regulation should be within = 3 per
cent.

The Onan static exciter has no moving parts and consequently demands minimum main-
tenance. By periodically performing preventive maintenmance (blowing dust from the
unit using filtered, low pressure air) corrective maintenance will be virtually
eliminated,

Corrective maintenance can be handled by anyone with a knowledge of basic electri-

. city and with the proper equipment for applying that knowledge. Most troubleshoot-
ing can be accomplished with a multimeter or a battery operated volt-ohmmeter, and
a 120-volt, 25-watt AC test L amp,

SCOPE

This bulletin covers troubleshooting procedures to follow if the alternator fails
to produce output voltage or if the output voltage produced is abnormal. With the
nature of the trouble established, consult the section on troubleshooting to deter-
mine the cause of the trouble and the corrective action to take. The section on
testing briefly describes how to check various components and circuits and how to
correct the trouble, once it is located.

Following is a 1ist of components which are common to all models and are shown
pictorially and schematically on the typical diagrams:

1. Four large Field Rectifiers identified by letters. W, X, Y, and Z,
2, One large Field Flashing Rectifier identified by the letter V.

3, Four small Control Rectifiers.

4. Two large Reactors identified by the letters A and B.

5. One small Control Reactor identified by name.

6. One small Stabilizing (or Control) Resistor identified by name.

7. One large Damping Resistor identified by name.

. In addition to the above, 2 build-up relay is used in the voltage build-up circuit
of 02SXIN1A Magneciters, as shown in the diagram in the back of this bulletin.
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TROUBLESHOCTING

. Tyoubles are listed in advancing order, from no output voltage to a rated but
fluctuating output voltage. The relationship between trouble and cause is no

1

always consistent from model to model, so the following information must be used

as a guide, not an absglute rule! The column entitled 'Method' indicates the
method for testing a 3tandard component. When the word ''Nonc'' appears in that

column, all the information needed to complete the check is given in the column

headed "Corrective Action'. When more than one letter appears in that column
a single action, more than one method of checking a component OU situation is
given in the section on testing.

for

Note: It is imperative that the testing procedures are completely understood by

the service technician before attempting to perform corrective procedures,

NATURE OF PROBABLE CORRECTIVE
TROUBLE CAUSE ACTION METHOD
M—
Generator will not build up| Circuit breaker in "off' | Reset and close breaker| None
voltage. or “tripped'" position
Open in circult breaker Stop plant and check None
breaker continuity
No AC power toc Magne- Check AC voltage at None
citer £;-E, with the plant
. operating®. Voltage
should be 5 per cent
of the rated voltage.
I1f not, check contin-
uity from E;-G4 back
to the generatdr
Shorted or Grounded Replace Rotor Ohmmeter
Rotor or Series
Test Light
Contacts dirty in Build- | Stop plant. Clean by None
up Relay of 02SX1IN1A drawing hard surfaced
paper between contaects
Partial loss of with plant operating®, J oor K
residual in Rotor short out reactor(s}.
Field Rectifiers W & O Test rectifiers and re= (A or B
or N 4 Y open tiase Lf derective
Mield Recrifrers N oo b ‘Wcﬂt voetirviers amd o= v B
shortod Plaee i dele 8F fal

*  TWABNING VST CAUTICN WHEN FhotRLI s 2rie B A
sp=mtmpan, oo @At wer M L

e L

(]
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NATURE OF PROBABLE CORRECTIVE ;

TROUBLE CAUSE ___ . AcTION METHOD

Output voltage slow to
build up. Circuit
breaker opens in about
five seconds

Either Fleld Rectifler
X or Y shorted

replace if defective

Test rectiflers and Aor B

Quzput voltage sSlow to
build up. S per cent
below rated voltage.
Poer voltage regula-
tion

Either Field Rectifier
W or Z shorted

Test Rectifier and
replace if defective

A or 8

Cutput voltage slow to
build up and higher
than rated voltage
after build up

Open circuit in one or
more Control Rectifier

Test rectifier and
replace if defective,
Check soldered con-
nections to rectifiers|

A or B

Output voltage slow to
build up and 10 to 20

Open in one Field
Rectifier

Test rectifiers and
replace if defective

A or B

per cent above rated
voltage after build up

Open circuit in Gate
winding Gy-G, of
Reactor A or™B

If Field Rectifiers
Y and Z check okay,
check continuities of
Gate windings GI-G,

D or E

Output voltage builds
up normally but less
than rated voltage
after build up

Shorted winding in
Control Reactor

Test Control Reactor
and replace if defec-
tive

Output voltage bullds
up normally with
slightly less than
rated voltage at no
lead and low voltage
at full load

Cempound winding 51-52
installed backward or
has open circuit.

Check wiring diagram
for polarity of Com-
pound windings thru
Reactors A and B and
test for continuity

None

Output voltage builds
up normally but 20 per
cent above rated volt-
age after build up.
Voltage regulation
poor.

Compound winding S7-S5
installed backward thru
one Reactor (A or B)

Check wiring diagram
for polarity of Com-
pound winding thru
Reactor A or B

None

Ouzput veltage builds
up normally but is 25
per cent sbove rated
voltage after build

up

Open circuit in Control
Rectifier bridge

Check continuity from
the junction of Con-
trel Rectifiers ¥ and
Z to the junction of
Control Rectifiers W

and ¥
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REACTOR IS DEFECTIVE if bulb lights with low intensity for step 5,
indicating the presence of a short in either the gate winding or
the control winding., If the bulb lights for step 7, the gate wind-
ing and the control are shorted together. If the bulb fails to
light in step 6, there is very likely an open circuit in either

the gate winding or the control winding. Replacement is required.

METHOD F

Control Reactor: Usting an ohmmeter only

This method of testing the control reactor is not always positive, but the
meter remding will lndicate a trouble if one exists.

1. Isolate the control reactor by discomnecting common lead C'" from its
point of connection and carefully measure the resistance from this lead
to the numbered lead on the control reactor.

Results:

1.

2-

Restator:

CONTROL REACTOR IS GOOD if resistance is within 10-per cent of the
value specified in Table 1.

CONTROL REACTOR IS DEFECTIVE if no resistance is indicated between
the common lead "C" and the numbered lead, (Open circuit is

~Andicated.)

METHOD G

Uaing an ohmmeter onlu

1. The resistance should be measured with an ohmmeter. See Table 3 for
selecting the rceistance range (RX10, RX100, etc,) so readings are near
center of meter scale,

2. 1solate the resistor by disconnecting one end from its point of connec-
tion before measuring the resistance.

Results:

1‘

i
.

RESISTOR IS5 GOOD if the measured resistance falls within = 20-per
cent cither way of the value given in Table 3.

RESISTOR IS DEFECTIVE 1f there is no indication of continuity
through the resistor or if the measured resistance exceeds the
allowable tolerance. Note: The stabiliczing resistor can be ad-
justed to bring the specified resistance within the required limits.
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. METHOD H

Butild-up Relau Coil: Using an okmmeter

This test will determine whether the resistance through the coil winding
is within tolerancs,

1, 1Isolate the coil by disconnecting one of its leads. With the meter
adjusted to indicate center scale resistance reading, connect the
meter leads to the coil.

Results:
1. COIL IS GOOD if 525 ohms # 10-per cent resistance is measured.

2. COIL IS DEFECTIVE if no resistance or low resistance is indicated;
replace the relay.

METHOD J '
Producing Voltage Build-up:

The €irst method used is shorting out the gate reactor(s) (temporarily

. removing their resistance) and thus applying full residual voltage to
alternator field. Refer to diagrams to locate terminal points for the
jumper connections. Have plant running but be cautious!

1, For 045X and 065X press residual reset switch in Magneciter.
EXCEPTION: For Spec A, which has no switch, place a jumper joining
Gl - G2 - E2. Remove jumper wires when AC voltage starts to build
up.

2. For 078X, 102SX, and 25X, jumper E2 to heat sink of rectifier No. 1.
Remove jumper wires when AC voltage starts to build up.

METHOD K
Restoring Residual Magnetism: Flashing the field (Figure 3)

If output voltage won't build up after trying Method J, then it may be
necessary to restore residual magnetism by flashing the field with a
separate battery, Connect a voltmeter across terminals El and E2. After
starting the plant touch the positive leads of a 6-volt dry cell lantern
battery to F1 positive (+) and the negative (-) lead to F2. When voltage
starts to build-up, remove the battery leads. If voltage does not build
up to normal and then drops to zero when you remove the battery leads, the
trouble 1s a faulty component(s) in the exciter.

. Nota: You may substitute a 12-volt automotive battery for the 6-volt lantern
battery if a 10-ohm resistance is connected in series with the battery
to limit current to the exciter circuit.

2
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AUTOMATIC FIELD FLASHING

Some new unite have an autematic fieid flashing circuit whicly uses the plant
battery to '"flash the field" when the engine ¢ranks. This helps insure voltage
buildup. All generators use this circuir except the SDR and 4XR models. The
circuit is identified by the additional field rectifier (V') shown on the
plant exciter wiring diagram.

Two things sre necessary for this circuit to work properly:

1. The plant battery must be negative ground.
2. Alternator lead T2 must be grounded (T2 must be grounded on a 3-phase,
4 wire.) :

m If these conditions are not faz%mecf, the fZeld flashing
: siroutt will be ineffective or it may damage the exoiter.

INSTALLING NEW RECTIFIERS: (Figure 4)

Observe caution when installing a new field rectifier. Applying too much
torque on the holding nut will strain the internal connection and cause pre-
mature failure. Small rectifiers 305P238 § 30SP239 used on the J series should

. not be torqued over 20-inch lbs. If no torque wrench is available this is
finger-tight plus one-quarter turn.

Larger rectifiers such as 305P233 & 305P234 require 35 to 40-inch lbs. of
torque.

Fl (+) YOLTHETER

HEAT
4 SINK

HOLDING NUT
(0O NOT OVER

TORGUE)
VOLT
DRY CRELL
BATTERY
FIGURE 3. FLASHING THE FIELD FIGURE 4. INSTALLING NEW RECTIFIERS

10
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Connect Variac to exciter torminals Ei and B2 as shown in Figure 5.

Connect an AC voltmeter to these same terminals El1 and E2.

Connect DC voltmeter to field leads F1 and F2,

Connect a 100 watt 1ight bulb across these same terminals F1 and F2.
. Adjust Variac until voltage reaches value shown in column 2 (accord-

ing to exciter model shown on Onan nameplate). DC volitage should
now be within limits shown in column 3.

VARLAC

(S;Q;ma VOLTVETER

. \\\

El
EO E2

Fi
fore

EXCITER
TERMIANAL
8L OCH

! s
(S:jzm: VOLTMETER

FICURE 5. BENCH TEST SCHEMATIC

TABLE 1. VOLTAGE VALUES FOR BENCH TEST

1 2 3
EXCITER NOMINAL AC VOLTS DC VOLT%
MODEL EXCITER AT FIRE AT FIRE
VOLTAGE DOWN * DOWN =
%—_—_—
04SXIN 120 138-140 60-80
065X1IN 120 122-129 60-80
06SXS1N 120 146-150 70-90
Q75X1IN 120 116-119 60-80
07SX51N 120 136-140 70-90
1025X1IN 120 118-119 70-90
102SX51N 120 133-140 80-100
2SX1N 240 236-2+40 150-170
208 208-210 130-150
25X51N 240 258-262 150-170
208 an3-228 _130-150

NOTE: All bench test values are the same for 50 cycle and 60 cycle models -
* - Value will vary with rheostat setting.

11
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EXCITER VOLTAGE TEST (Continued)

. E. Genevator Runnire at No Load

1. Connect an AC voltmeter to exciter terminals E1 and £2 as shown in
Figure 6.

2. Connect DC voltmeter to exciter terminals Fl and F2.

= With generator running at recommended rpm and no load connected, AC
veltage values should be the same as those given in column 1; DC
voltage values should be the same as those shown in column 2
(aceording to exciter model).

AC VOLTMETER [=—
~—-—dOEZ |&ENCITER
TELRAIALL
e——-loF| |8LoOcx
——
boC vorTaETER 108

FIGURE 6. TEST SCHEMATIC
. (CENERATOR RUNNING AT NO LOAD)

TABLE 2., VOLTAGE VALUES FOR EXCITER
(GENERATOR RUNNING AT NG LOAD)

1 2 3
EXCITER NOMINAL
MODEL EXCITER AC VOLTAGE DC VOLTAGE ENGINE
VOLTAGE AT Ei, B2 AT F1, F2 SPEED
| ————————— ———
045X1N 120 124 21 1860
06SX1IN i20 126 22 1860
075X1N 120 123 21 1860
102SX1N 120 122 19 1860
25X1N 240 253 39 1875
208 2158 36 1860
. NOTE: Values will vary with engine speed and rheostat setting. All

values at no loand.

12
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TABLE 3. RESTISTANCE VALUES

' Always use an aocurate ohmmeter for checking resigrance values,
b Reoistance readings in the range of values found between G1 and
62 cannot be read with acouracy on the multimeter.

MODEL OF CONTROL REACTOR LARGE REACTOR STABILIZING
MAGNECITER - from from from from from £rom RESISTOR
SETTINGS
Ctod25/Cto 31 |C to 4 Ctol |Cy to Cz Gl to G2
. e . ===_--r—__.—.-——"—————'—=_@==
02SX1N1A ' 14.0 5.0 1,0 Fixed |
07SXIN1A 23.0 9.0 .75 113.0
075X1N1B 23.0 9.0 D 113.0
07SX1INI1C 18.0 ' 9.0 .78 150.0
e =B =S

102SXINIA 23.0 8.5 .30 80.0

. 1025X1N18 l 18.0 8.5 .30 80.0
25X2N1A 155.0 17.5 .37 Fixed
2SX2N1B 150.0 17.5 . 37 Fixed
07SXS1N1A 28.0 9.0 .90 113.0
07SX51N1B 28,0 9.0 .90 113.0
0758X51N1C 22.0 9.0 .90 150.0
r_: — e __—_——_—“*-::===-=n=n_=-
1028X51N1A 28,0 B.5 .35 8§0.0
102SX51N1B 22.0 8.5 « 35 80.0
25X52N1A 192.0 17.5 .45 Fixed
25XS2N1B 180.0 17.5 .45 Fixed
04SX1IN1A 12.5 11.0 1.77 Fixed
045X1N1B,2B,3B,4B 12.5 11.0 1.77 Fixed
065X1IN1A 12.5 5.5 .66 Fixed

. 06SXiN1B,28,3B,4B 12.5 5.5 .66 Fixed
06SXS1N1IA 15.0 6.6 .79 Fixed
065I51N13,23,3B,4B 15,0 6.6 .79 Fixed
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ENGINE . - Réfer to the International Harvester manual for details of engine
maintenance. Note, however, that the engine electrical system
described therein does not apply - refer to the Onan wiring diagram instead.

Anti-dieseling Control. - The anti-dieseling control is a device to close the
throttle during stopping of the plant. It counteracts
the tendency of the governor to pull the throttle open as plant speed drops, and
possible compression firing. The control spring tension must be sufficient to
overcome the governor jointed lever spring but weaker than the pull of the

solenoid.

GENERATOR. - The generator normally requires very little maintenance other
than the periodic inspection service.

Generator Bearing. - The generator ball bearing is pre-lubricated and sealed.
It requires no maintenance during its service life.

STATIONARY EXCITER. - The "static" exciter and regulator is used on units
that have the separate automotive type starter and

charging generator.

The exciter has no moving parts. Occasionally blow out any dust, etc. Check
thoroughly to assure that all components are mechanically secure, and that all

electrical connections are tight.

Generator Tests. - If the generator does not function properly, a few simple
tests may isolate the cause.

1. Temporarily disconnect the two generator leads connected to the ex-
citer terminals E1 and E2. Connect another source of 120 volt ac
power (such as the normal line when the plant is used for standby) to the

exciter terminals E1 and E2. Be sure the substitute power source is

120 volts.

If there is no dc voltage across terminals AF1 (+) and AF2 (—), the ex-
citer is not functioning.

2. If dc voltage at terminals AF1 and AF2 is 25 volts or higher (no load
condition) but there is no ac output at the generator main output ter-
minals, check the alternator for a grounded or open circuit, etc.

3.. No terminal of the exciter should show a grounded circuit.




