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ENGINE ELECTRICAL SYSTEM

BATTERY

CONTENTS

R t l / ] O V A 1  . . . . . . . . . . .
C N E C K  N G  I L T C T R O I  Y T F  J  E V E I  , , , , ,
C H L C N I N C  S P  C l t l c  G R A V | T Y  . . . . . . . .

REMOVAL
L Disconnect negative and positive

2. Remov€ nuls lrom batlery
clnmps; take out chrnps.

3. Remove batt€ry.

CHECKING
ELECTROLYTE LEVEL

Battery comes into lwo types;
self'filling and conventional. To check
the level, lemove one vent plug and see
if the noat h raised to the correct level
Gelf-fillins typ€).

II il is below the specified level,
raise io correct level by pouring
distilled water into the bart€ry case.

On standard type, rernove six vent
plugs and check for elecirolyte levelin

lfn€c€ss ry, pour distilled wate[.

CHECKING
SPECIFIC GRAVITY

Speciiic gravity of battery electro"
lyte is tested by a hydrometer. If tlre
state of charge of battery is 60% fuli,
or speoific-gravity reding is below
1.20 [as corected a1 20oc (68"F)],
battery must be recharged or battery-
electrolyte concentration adiusied.

Add or subtract gravity points
according to whether the electrolyle
temperatufe is above or bellow 20uC
(68"F) standard-

The gravity of electrolyte chnges
0.0007 for every loc (1.8oF) teln-
perature. A correction can then be
made by using ihe fo owing formula:

NSTALLATION E E . 3

E E 2
E E 2

s! + 0.0007 (t - 20)

Sl:  Speci l icgravi tyofeleclrolyt€
a1 toc

S20: Specific gravixy of clectrolyte
correcled at 20uc (68"F)

t: Electrolyt€t€mperalure

For exampler A hydrometer
readins of 1.260 at 30oC (86{'F)
would b€ 1.267 co(ected 1() 20uC
(68oF), indicatins fully chiuged
batt€ry. On the other h!nd, a hydro-
meier rerding of 1.220 at l0"C
(14"F) would be 1-199 corrected 10
20'C (68'F), indicatins a partially
chnged battery.

The state of charg€ of battery cirn
be det€rnined by the following table
if the specific gravity of electlolyte is
krown. Beforc checking, check to be
sufe that cells are filled to correct
level.

2 Hvr l r rncrq-

FiS. EE.l Chechins 6pecific Cvvitr

conve(ed specilic !r!vity (s20)

r t I 2 0 3 a 4 a u
Electrolyle renperatu!e (oC)

Fig. EE-s Specific grcuit, at
. le c tr ol! te t enp e r ature

3. ' r !

E

Fi& EE2 Chdreine conclition

E E 2



ENGINE ELECTRICAL SYSTEM

Battery freezing
Temperatures at which battery

electrolyte freezes vary with acid
concentration or iis specific gravity. A
battery wlth a insufficienx state of
charge wiu freeze at lower tem-
peratures. lf specific gravitY of a

battery fals below 1.1, the indication
is that the battery is complexely
illscharSed and wilt freeze readily
when t€mp€ratues fall below freezing.

Note: Us€ extreme caution to avoid
freezing bsttery since it will

' generally ruin the battery.

0

-10

-20

-30

-40

-50

-60

-70

-80

L00 1.04 1.08 1.12 L l6 1.20 1.24 128 132 EEooA
Spccifi c glavity of eleckolyto

Fie, EE4 Frceaine point of elecuolrte

CHARGING
Batt€ry must be rocharged whon

electrolyt€-gravlty roading falls below
1.20 with electrolyte lovel belng
satisfactory. If bsttery i3 quick-

charged to bdng it uP to ful charge'
the operation should be carried out
wlth negative termlnol r€moved.

Prior to chargmg, corroded ter-

F F .  R

ASSEMBLY

E E -  8
E E  8
E E 8
E E 8
E E 8
EE- 9Diagnosis of iest
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STARTING MOTOR

CONTENTS

SPECIFICATIONS
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EE- 4
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Over-running clutch ass€mfrlY
BrLrsh holder test tor ground
" r r ion case bear T meld l  .
Vig.lFr c.w l.l' "ssplblv

minals should be cleaned with a brush
and common bating-soda sohttion. In
addition, the folowing items should
be observed during r€charging battery:
l. Be sure that electrolyte level is
above top of each plate.
2. Keep removed plugs in a safe

3. Do not allow electrolyte tempera-
ture to go over 45oc (113oF).
4. After rechffging, check to be
certail that speciflc gravity does not
exceed 1.260 lai 20oC (68oF)].
Cofiection can be made by adding
distilled water lnto cells as necessary.
5. Keep battery away from open
flame while it is being rech ged.
6. After a[ veni plugs have been
tightened, clean all spraying ofelectro-
lyte offupper face ofbaiiery,

INSTALLATION
1. Install and tighten clamps s€cure.
ly,
2. After clampr have been tighiened,
clean battery cable t€rminals and
apply greare to retard formation of
cofiosion,

E E 3



ENGINE ETECTRICAT SYSTEM

SPECIFICATIONS

Weight

DESCRIPTION
The function ofthe starting system,

coosisting of the battery, ignition
switch, starting motor end sol€noid, is
to crank the engin€. The electrical
energy is supplied from the battery,

L14, L16 and Ll8 engine

HITACHI S 114.103P

l2 vol ts

1.0 Kw

Less than 480 amps. (6 volts)

Less rhan 60 amps. (12 volh)

More than 7,000 rpm

Magnetic shift

l : 0

5 . 1 0 0 . 4 : )

This brerks lhe solenoid circuit so
thrt reveEc cutrent flows through the
series coil, rnd the magnetic field
buj lds up in the dircct ion in which the
plung€r movcs back. As lhis happens,
the resullanl force of the magnetic
f lelds in lhe shunt coi l  rnd the ser ies
coi l  bccom€s z€ro. The retum spring
then acruar€s the shift lever ro pull the
plunger, which rllows to open the
solenoid svi lch contacts.  Con-
scquenl ly.  the nart i rrg motor stops.

ks (lb) . . . . . . .  -. . . .-. . . . .  . . .--. . . .  .  .  .

Se.tional lieu of startinE moLor

the solenoid completcs the circuit to
operate the starting motor, and then
the motor carri€s out the actual
cranking of the engine.

2 OveFrunning clutch

8 MaEnet ic  sw i tch^$y

T y p e  . .  . .  . . . . . . . .

Vol age . . . . . . . - . . . . - - . . . . . . . . .

O u r p u r  . . . . . . . . . . . . . . . . . . . . . . . .

SIat | ins cu,,en, (voirdge)

No loxd culenr {vol ldge)

No load slarter revolur ion

Shrft  rype olpinion gear

\umber oi  reer i  on pinion gedr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Number of reerh on r ine g

OPERATION
When the ignition swiich is turned

tully clookwise to the START posi-
tion, battery current flows throud
'\enes" and "shunt" coils of the
solenoid, magnetizing the solenoid.
The plunger is pulled into tlle sol€noid
so that it operates the shift lever to
move the drive pinion into tlle
flywheel ring 8ear. Then th€ solenoid
switch contacts clos€ after the drive
pinion i! partialy engaged with the

flng gear.
Closing of the solenoid switch

contacls causes the motor to crank lhe
cngine and also cut out the "series"

coil of the solenoid, the magnetic pull
of the "shunt" coil being sufficient io
hold the pinion in mesh after ihe
shifting has been perfonned.

After the ongine starts running, the
driver releases the ignition key and il
rutomatically returns to the ON

I Stationary conracr I Shjft tever
2 series coil 9 Drivo pihion
3 Isnition s*jlch l0 Rine gear
4 Solenoid tl ?inion sleeve spring
5 Snunt coil l2 Amarure
6 Ptunser 13 Movabte contaclor
? Retun spring 14 Br ery

Fie. Eli6 Starting motor circuit

Fig. EE-s

E E 4



ENGINE ELECTRICAL SYSTEM

More positive meshing and
domeshing of the pinion and the ring
gear teeth are securcd by means oI tne
over-running clrtch. Tbe oyer-running
clutch employs a shift lever to slide

CONSTRUCTION

the pinion along the armature shaft,
into of out of mesh with the ring gear
teeth. The ove. running clutch is
designed to transmit ddving torque

from the motor amature to th€ ring
gear, but permit the pinion to over,run
the amature aller the engine has

@

@

l
I
t

\IF

t q, l
@

o
I

\
04G

@

t
@

m)\#

@ @

I Shift lcvet pin

6 Magnetc swilch Arty

l5 Ovc!  running c lutch

l8 Brush (+)
l9 Blush (-)
20 Erush $pring
2l Brush holder As'y
22 Mctal

EEOOT

Fig. EE-1 E plode.l uieb of storting motor

2. Remove two through bolh and
brush cov€r assembly-

REMOVAL
L Disconnect battcry ground cable.

Disconnect black wirc with yellow
tracer frorn magnetic swilch terminal,
and black battery cable from battery
terminal of magnetic switch.
2. Remove two bolts securing sta$-
ing motor to gear case. Pull startel
lssembly forward and renove starting

DISASSEMBLY
l. Loose nut securing connecting
plate to magneric switch "M" ter
minal- Remove three screws securing

magnetic switch and renov€ nugnetic
swjtch assembly.

fig. EE a Remouing hagn tic suitch
assenbb

EEOO9

Fie. EE-g Remotike btush couet



ENGINE ELECTRICAL SYSTEM

3. Remove yoke assernbly by hitiing
lighily with a wooden hmner.

6. Unsolder brushes, using a
soldering-iron and remove each brush.

Fig. EE-(! Remouiag bt6h hotdel

Fic.
E E O l O

EE-10 Re ouins yohe Bsenblt

4. withdraw armature assembly and
shift lever,

Fig:. EE lS Remoaine btush

B  l s
3 g

{ , 9 )
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o@
@ r 'oFi& EE-L1 nemouing dmdturc

oerembly and Bhift leuer

5. Remove pinion slop ring located
t the €nd of armatufe shafi. To

rcmove stop ring, nrst push stop ring
io olutch side and then, after rcnroving
snap fing, remove stop ring with
over-running clutch. Wjthdraw over-
nnning clutoh dssembly from

ffru]E@@o
Fig. EE-t2 Remouing orerruntuine

.Iutch @.tublr

CLEANING AND
INSPECTION

Clean all disassembled parts, but do
not use grease dlssolving solvenls for
cleming over'funning clutch, lrmarure
assenbly, magnetic switch assernbly
and ficld coils since such d solvcnr
would dissolve grease packed in clutch
mechanisn and would damage coils or

Check them for exccssive damage
or werr. and they should be replaced if

FiE. EE-!5 Disassembly

Field coil
Chcck field coil ibf insulation. If

the insulation of coil h dmaged or
worn it should be replaced.

Testing field coil for continuity:

Connect the probe of a circuit
tester or:rn olunmeter to field coil
positive t€minal and positive brush

If tesler shows no conduction field
circuit or coil is open.

Terminal
Check ienninal lbr danase and

wear, and replace ifnecessary.

EE.6



ENGINE ELECTRICAL SYSTEM

FE. EE 16 T6titg fietd coit
forcontinuitY

Testing field coil for ground:
Place one prob€ of clcuit tesier

onto yokc and the other onto field
coil lead (positive teminal).

lf very little resistance is rerd, field
coil is grounded.

Brush spring tension
Check brush sping lension by a

spring scJe rs shown in Figure EE l8.
T}e readnrg should be 1.6 kg (3.53

Armature assembly
Check €xt€rnal apperranoe of

arnrarure ndcommuhtor.
l. Measure irrinalurc slFft for bend
by a dnrl ga ge. Rephce nmturc
sh&ft if ihe bend exceeds 0.08 mm
(0.0031 in).

lbs). Repldce spnng iI lension is lower
than 1.4 kg (3.09 lbs).

Fig. EE-18 In6pe.ting

FiE- EE 2A lnspectlnq cammutotor

from commulator suffaoc. com.
mutator (rrmatute) should be iumed
in a laihe, so thnt tho out.of"round h
less than 0.05 'n'n (0.0020 in).
lnsuhl ing mica shorid also be under
cut s0 th t the depth of it is lro 0.5
to 0.8 mm (0.0197 to 0.0315 in).

The w€ar iimit of oommutrlor
dianreter is 2 mm (0.0787 in). lI
comnrutaLor is beyond rcpilit, rephcc

Notei It is recommended to replace
commutator as an assembly if worn
ordamrged.

i

Iig. EE-17 Testins |ield caiL
lot ground

Field coil tesber for short:
UrNoldcr thc conn€ctin8 porlion of

each coil and procced 1() the same

lf a defective ooil is found, it
should b€ rcplaced.

Brushes and
brush Iead wire

Check the surface condition of
brush oontact and we,]r ofbrush. Il a
loose contact may be ibund it should

If brush is worn .md ils height is
less than 6.0 nm (0.2362 in). replacc.

Check the conneclion ol lcad clip

Check brush holders md spdng clip
to see if they are not deformed ol
bent, and will properly hold brushes
against the commntato..

If brushes or brush holders afe
dirty, they slould be cleaned.

E E O l 9

FiE EE-19 Inspecting armaturc
shaft fot bekd

2.  Inspect  commut l tor .  l f  the srF
f.l!e of commutator is rough, it must
be sandcd l igh l ly  wi th i  No.500
cncry paper. Commutator n1ust bc
checked also for outof,round. lf the
out-of{ound is more than 0.2 mm
(0.0079 in), or the depth ofinsulating
mica is less tnan 0.2 mm (0.007e in)

E E 7



ENGINE ELECTRICAL SYSTEM

tester shows conduction, brush holder
is shorled to ground. Replace an
insulator or brush holder.

Fig. EE-23 Te3ting dnatule for

Fig. EEzt UndercuttinE irculotinq mica

6. Cheok armature for continuity by
placing probes of tester on lwo
segments side by side. If tester shows
no conduclion,lhe ctrcuit is open.

Fig. EE 25 Testine brush for
grcund

Pinion case
bearing metal

Inspect bearing metal for wear or
side play. If rhe clearance betwe€n
bcnring metal and urmature shaft is
more than 0.2 mm (0.0079 in), replace
metal. Press in a new beuring and
adjusl  the clearanc€ 0.03 to 0.10 mm
(0.0012 lo 0.0039 in). Be ring m€tel
should be so prcssed in that the end of
the bearing metal would be equal to
gear case end plan€.

Magnetic
switch assembly

Inspect mrgnctic switch contacts. If
r .ough welding be found on the
conlacl. it should be repaired.

ASSEMBLY
Reassemble sliding motor in re-

verse sequence of disassembly.
When assembling, make sure to

appry grcasc ro gear case ano rear
cover berring netalr and apply oil to
p in ion s l ighuy.

TEST

Performance test
Starler motor should be subjected

to a "no load" lest whenever it has
bcen ovcrhauled to ensure that its
perfo.mance will be satistactory when
instrlled to cngine. Starter moto.

3. Inspect soldered connection of
armature lead and commutator. lf
loose connection is found, solder it
using rosin flux,
4. Armeture test for ground

Using a circuit tester, place one t€sl
probe onto armature shaft and other
onto each commutator bar.

If l€ster shows conductive, arma-
ture is grounded and must be teplaced.

Iisi EE22 Tetting drndture for
grounl

5. Check armalure lbr sho by
placing on annature tesier (slora) and
with a piece of iron over armature
core, rotate armature. If the plate
vibrates, armature is shoried.

Over-running
clutch assemblv

Inspect pinion assembly and screw
sleeve. Screw slecve must slide freely
along armature shaft splin€s. If
damages are found or resistance would
bo fclt whcn sliding, it must bc
repaired. Inspcct pinion leeth. If
cxcessive rubbing would be found on
lec(h, it should be replaced. Flywhecl
ling gear aho must be inspected.

@@ 0
Fie. EE-21 Ouet tunning clutch

6semblY

Brush holder test
for ground

Using a circuil iesler. phce one test
p.obe onto negaiive side brush holder
and another onto positive side. lf

EE.8



ENGINE ELECTRICAL SYSTEM

should also be subjected to the test
when the cause ofabnormal operation
is to be detemined. A briefoutline of

the t€st is given below.

No-load test

Connect slading tnotor io sries
wilh specified (12 volts) battery and
an anrmeter capable of indicating
I ,000 amperes.

Specified ounent draw and revolu-
tion in these test are shown in
'hpecification."

Magnetic switch
assembly test

Fig E&27 Citcuit ofmognetic suitch
atsembly t6t

lf the shrting motor check is
"OK," ch€ck magnetic switch as-
sembly. Connect cables between
"negativ€" b ltery lerminal and start.
ing motor "M" t€rminal, "positive"

battery lerminal and starting motor
"S" terminal oonnecting ignilion
switch in scries as shown in Figure
E8.27.

With ignition switch on, measure
the gap "1" between pinion front
cdge and pinion stopper.

( 0 . 0 1 1 8 l o  0 . 0 5 9 r )

{iE. EE-28 Measurias gdp " 2.

Diagnosis of test
I. Low epeed with noioad and high
current draw may result from lhe
following causes.
(1) Tight, dirty or worn bealings.
(2) Bent armaiure shaft or loosened
field prob€.
(3) Shorted mature;

Check armature fuf ther.
(4) A ground amature or field;

a. Removc input terminal.
b. Raise two negative side bruslrcs

c. Using a circuit lest€r, place one
p.obe onto inpul terminal and the

d. lf tester indicates conductjon,
raise the other two brushes and check
field and amature separately to
dct€nnine whether field or armalur€ is

2. Failure to operate with high
current d|rw may result from ihe

Fig. EE-26 No"laad testing

following items.
(l) A grounded or open field coil:

Inspect the connection and rmc€
circuil by a circuit tester.
(2) A'nature coil does nol operate:

Inspect commutator for excessiv€
burning. ln this c se, arc may occu on
defeOtive commutator. when motor is
operated with nolosd.
(3) Bumed out oommutator bafl

Weak brush spring tension, broken
brush spring, rubber bush, thrusi out
of mica in commulnior or a loose
contact between brush and com-
mutaior would cause to burn com-

3. Low current dltw and low
noload speed would cNuse high
internat resistance due to loose con-
neciions, detective ledds, dirty com-
mutaio. and cauies listed on ii€m
2 (3).

Voltneter Ammeler

E E 9



ENGINE ELECTRICAL SYSTEM

SERVICE DATA
< sl 14-r03P >

Armature shalt diameter (pinion side)

Arnature shaft diameter Gear end)

Amendnenl limit of shaft diameter

Arnendme.t limit of shaft bent

Clearance berween shaft and bush

Amendment limit of ditto€d clearance

Outer diamet€r ol commutator

Wear limil of commutalor diameler

Bflrsh length

Wear limit of dittoed length
(remaining brush should be more tlMn)

Brush spring lension

Front brackct meial inner diamei€r
Rear cov€r metal inn€r dilmeter

mm ( in) . . . .  .  . . . . .  . . . . . . . .  . .  . . . . . . . . . . . . . .  10.9s0lo 10.958 (0.a31i to 0.4318)

rnn(ir) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.4s0 to 11.468 (0.4508 1o 0.4515)

nn(in) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.1 (0.0039)

mn'( in) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.08 (0.0031)

mm (in) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.03 to 0.1 (0.0012 to 0.0039)

mm(in) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.2(0.0079)

mm (in) . . . . . . .  . . . .  . .  .  . . . . . . . . . . . . . .  3s.0(1.3780.)

m m ( i n )  . . . . . . . . . . . .  . . . . . . . . . . . . . .  2 0 ( 0 . 0 7 8 7 )

mm(in) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l8.s (0.7283)

mm(in) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.0(0.2362)
n r m ( i n ) . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  1 2 . s ( 0 . 4 e 2 .

k c 0 b )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 8 ( 1 . 7 6 )

n m  ( i n )  . . . . . . . . . . . . . . . . . . . . . .  .  . . . . . . . . . . . . . .  I 1 . 0 0 0 t o 1 1 . 0 1 8 ( 0 . 4 3 3 1  t o  0 . 4 3 3 8 )
mm (in) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1r.500 ro | | .s2] (0.45:8 ro 0.4s36)

TROUBLE DIAGNOSES AND CORRECTIONS

Condit ion

Stafting motor will Dhchatged battcry.

Dclcctive solenoid swirch.

Loosen connections of tcrninai-

Defective brushes.

Defeclive staning motor.

Chrryc or repl!cc batlery.

Rep!tr or replacc solenoid swilch.

Clean!  d l igh len terminal .

Renove slrniflg molor rnd make test.

Noisy siarling motor. Tighten bol t .

Replrce pin'on 8ear.

Fill in oil.

Starling molor Discharsed battery.

Loos€ conncction of terminal.

Charge or rcplace batterY.

Clean and tighren terminal.

Replace brushes.

lnspcct b.ush sping tension or repair brush
holder.

E E - 1 0



ENGINE ELECTRICAL SYSTEM

Condiiion

Stariing molof
cranks slowly.

Difty or wom commutator.

tumature rubs fi€ld coil.

Deleciive solenoid swilch.

Clean and rcpxir.

Replace assembly.

Rep,lr or replace switch.

Starting molor

not crank engjne.
Locked pinio guide.

Won ringgear.

Repair pinion guide.

Replace ring gear.

Starting moior will

ignilion swiloh is
turncd oi].

Dclbclive $ol€noid switch.

Defectivc gcar tccth.

Rcpair or repldce solenoid switch.

The charging circuil consish of the
ballcry, ultefnator, rcgulator and
necessary wiring to connect these
purts. The purpose of this system is to
conver! nrechanical energy frcm the
engin€ into clcclric l energy which h
used to operale all eicctrically op€rat.
cd unih and to keep thc battery lully
charged.

Wlen ihc ignitio swilch is set to
"ON," curcnt flows from lhe baltery
to ground rhfough the ignition swilch,
voltag€ regulator IG t€rrninal, prnnary
side oontact point "PI," movablc
contact poinl "P2," voltrgc regulator
"F" terminal, altefnator "F" icrminal,
field coil and altermtor "E" ierminal,
as shown in FiBure EE 29 by full line
atrow marks. Ther the rotor in thc
.iltemator is ercited. On lhe other
hand, current tlows fron the bartery
io ground through the ignition swiLch.
warning lamp, vollagc regulator "L"

terminal, lamp side contact point
"P4," movable conlact point "P5,"

and voltage regulatff "li" tenninal, as
shown by dotted line arrow lnmrks.

CHARGING CIRCUIT

Then, thc warning lamp lighh,
When the al tcrnator bcgins to

operatc,  three.phase al tcrnat iug cur.
rcnl  is induced in the arrmturc. Thh
altelnating currenr is rectilied by thc
positive and negalive silicon diodcs.
The rectified direcl curenl output
reach€s ihe altcrnator "A" lnd "8"

On thc othcr hand, the eutral
point voltagc rcaches "N" and "E'

refmimls (neany a haLf of the outpul
vollage), and curr€nt flows from
voltage regulator "N" te.nrinal to "E '

tcrnind or grcund through th€ coil
"VCl" as shown in Figure EE-30 by
thc dottcd line irrrow marks. Ther. the
coi l  "VCl" is cxci tcd, and lh€
movable contacl point "P5" oomes
inio contact with voltagc winding side
coniact poini "P6." This rciion carses
to turn off thc warning lanp and
compleie llie voltage winding circuii,
as shown by thc full line anow narks.

When t|e alternator speed is in'
crcascd or the voliage siarts to dse
cxcessively, thc movablc contact point

"1'�2" h scparated from the prinary
s ide oo t , rc t  "Pl"  by thc magnel ic
lbroe of coil "VC2.'' Thcrcfore,
rcgis tor  "Rl"  is  ppl ied in to th€ l ie ld
c i rcLr i t  rnd oulput  vo l l lg€ is  d€cre sed.
As thc out lnr i  vo l t rge is  decrers€d,  th€
Novrblc conlacl point "P2" aod
p.imrry sidc controt "PI" comes into
cortact once again, and ihe altcrnalor
vollage increases. ThrN. Lhe rapid
vibration of thc movable contrct point
"P2,"  muinta ins an a l tcnr tor  output

Mren rhc altcfnrtor speed is further
incre sed or thc volLage slarts to rise
excessivcly, the movable coniact point
"P2" comes inio contacl with
secondary side contaci point "P3."

Then, the ficld current is shut offdnd
alternaior oulpul voltage is decreased
inncdiaiely. Thls action causes to
separatc movablc contacl "P2" ffom
secondary contact "P3." Thus, the
rapid vibration of the movable contacl
point "P2" or brcaktug and compiet-
ing lhe field circuit n]ainiains an
rlternrtor output voltage constant.
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ALTERNATOR

CONTENTS

D E S C R  P T ] O N  , , . . , . ,  E E  1 3
B E M O V A L  . . . . . . . . . . .  . . . . . . . . . . . .  _ . . . . . . .  E E  1 4
D  S A S S E N / I B L Y  . . .  . . .  . . . .  . . .  .  .  . .  .  .  . .  -  . .  .  - . .  E E - 1 4
I N S P E C T  O N  A N D  B E P A  8  .  ,  ,  .  .  ,  ,  .  ,  .  .  .  .  .  .  .  .  E E  ] 5

B o r o r  n s p e c t l o n  .  .  .  .  . .  . . .  E E  1 5

I n s p o c t i c n o f s t a t o f  . . . . . . . . . .  - . .  - . . . . . . . . .  E E  1 5

n s p c c l i o n  o f  d i o d c  . . . . . . . . . . . . . . . . . . . . . . .  E E  l 5

DESCRIPTION

I n s p e c t  o i  o t  h r u s h  . . . . . . . . . . . . . . . . . . . . . . .  E E  t 6
S p r i n g  l r e s s l l ] r e  r e s t  . . . . . . . . . . . . . . . . . . . .  - .  -  E E . 1 ]

F i  E A S S E N 4 B  L Y  , . . , . , .  E E  ] 7
A L T E F N A  t O I t  r E S 1  . . . . . . . . . . . . . . . . . . . . .  E E 1 7
S P E C I F  C A T I O N S  A N D  S E F V  C E  D A T A  , .  ,  .  .  E E  ] 8

S p e c  f i c a t  o , r s  . . . . . .  E E  1 8
S e r v i c e d a t d . . . .  . . . .  .  . . . . . . . . . . . . .  E E . 1 8

In thc al tcrnator,  magneLic f ic ld is Seneratcd in lh0 unulurc coi ls loc! lcd
produccd by lhe rotor which consists i l l  thc slr lor.  The slr lor has thrcc
of al lc r t f f  shr l t ,  f ic ld coi l ,  polc windings lnd gcrcfr tcs lhrcc-fhrse
pieces, rnd sl i f  r ings. Thc sl ip r ings r l tcnrr l ing cLrrrcni .  Si l icon dn)dcs r0l
prcsscd in thc sh;r f t  conduct only r  l rkc I  one-wry vxlve lorclecl  c i ty so
smdl l  l - ic ld ctrrrcnt.  Oulpul currcnt is thrt  oh.rrgirrg culLenl prsscs crsi ly btrL

reverse curcnl  is  shut  out .  In  th is
altcrnator. six diodes (1hrec ncgative
and tlrree posilive). dre irrstallcd in
positivc and negalivc plrtes as an

Pack'type silicone diodes rtc uscd
in th is  ! l tcrnr tor .  lhcse d iodcs r rc
di rect 'so lder€d a l  Lhcl  t ips.  and
constrLrccd with positilc and ncg!tive
conjunct ior .  They r re nrouoicd on thc
two phtes which corrbtuc the
l 'unct ion of  her ld iss ipr t ing p laLe xnd
posilivc/rlcgrtivc tc|rnin ls rnd rre
l ight  in  wcigh!  rnd cnsy to scrv ice.

fuow
L -Y_ 1

@ ..". ,

9 D iodc  se t  l la ic ,$cmbty

Applicd vehicle

LT135-13 510 al l  odels

LTl50-05 610 al i  modeh

E E  1 3

Fig. EE 3 | Elploded uieu of dlterhator
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I
2
3

' 
6 Encascd diode

FE. EE-32 Sectional ieu of ottemator

Fic. EE 35 Sepuating froht couer
uith totot frcn tedr couer

4. Remove threc sel screws from
berring rclainer: and scparate rotor

@ o u

Fig. EE-36 RemouinE rctor

REMOVAL
1. Disconnect negalive battery tcF
min&1.
2. Disconnect two lead wires and
conncctor from alt€rnator.
3, Loos€n adjusting bolt.
4. Remove alternator drive belt.
5. Remove parls associaled with
allernalor from engine.
6. Remove llternntor from vehicle,

DISASSEMBLY
l. Remove pulley nL!t, puiley rim,

-r?.4a

@4W
@ o o

FiE. EE 33 Renorihq Putter ahd fan

2. Remove brush holder fixing
screws, 8nd remove brush holdel
cove!. Remove brush hold€r forward,
lnd remuve brushes rogerher wrrh
brush hotde!.

Note: Do not disconnect N terminal
from stator coil lead wire.

5. Pull ou1 rerr bcaring from fotor
ass€mbly with a press or bearing

Fic. EE 38 Pultine out olrcot
beaing (II)

o

dffi*- Fic.EE-37 Pllling out ofrcor
bedrins (I)

2
3

3. Loosen and rcmovc through
bolts. Seprrale front cover with rolor
from rear covcr with stator by Lighrly
tapping front brackel with a wooden

FiE. EE-34 Renouiae btush

E E . I 4
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6. Renrove diode covef fixing screw,
and remove diode cover. Disconnect
three stator coil lead wires from diode
terminal with a soldering iron.
7. R€move A t€rminal nut and diode
installation nut, and remove diode

Rotor inspection
l. Conduction test of rotor coil

Apply tesler bctween slip fngs of
roto. as shown in Figure EE-41. If
ther€ is no conduction, discontinuity
of fi€ld coil 'nay exisl. When resistance

. is approximatcly 4.4O at normal
ambienl tenperaiure, condition is

Fig. 13 Testitg Btator for

2. Ground test
II cach lead wire of arnaiure coil

(including neutral wire) is not con-
ductive with stalor corc, condition h
Mtisfaclory, If there i! conduction,
stator coil is gfounded.

Il.is" EE-39 Renouing diode Nsembly

Note: Us€ core in handling diode
asrembly to prevent an undue stress
or it.

INSPECTION AND
REPAIR

Removc altcrn tor from vehicle and
apply lcstcr bctwcen l€rd whe F
(whilc with black tfacer) and lead wire
E (blaok color).

When the resistance h approxi"
matciy 5O, th€ condition ofbrush and
field coil is salisfaclory. When no
conduction exhts in brush or field
coil, or when resistance differs
renarkably b€tween those pads, disas'

EEO41

FE. EE-!1 Condacnon bst of

2, Oround tes! ofrolor coil
Check conduction betwecn slip rjng

and folor core. lf conduction exisls,
replace rotor assembly. because licld
coil or slip ring may be groundcd.

Fie. DE-42 TestinE tutar coit for
grotnd

Inspection of diode
Perform a corduction test on

diodes in bolh difeolions, using an
ohm,rreter. A iolal of six diodes dre
used: Lhr€o are mounted on rhe
positivc aD plate, and other lhree are
on the neg tive O plate. Thc
coDduction tesi should be perfomed
on cach diode, between the terminrl
and plate.

Fig- EE40 lnspectinq altematot

Inspection of stator
1. Conducrion lesl

Stator is normal when there is
conduction between individuul stator
coil terminals. When there is no
conduction belween individudl teF
minals, cable is broken.

Replace wilh stator assembly.

E E . 1 5
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$

Diode instrlled on @ plate is a
posiiive diode which allows current
flowing from t€rminal to @ plate
only. ln olher words, current does not
flow lion @ plalc to terminal,

lf current flows toward bd
positive and negative directions. dbrt
k shoft-circuited. If cure.t flo*l -
the same direclion only, diode is -
good condition. These diodes -!
unserviceable. If there is a defectir
diode, replace all diodes (six diod6) -
an ass€mbly. (See below table.)

Fig. EE-45 Conluctile tlitection of.tio.Ie

Inspection of brush
Check mov€ment of brush and if

movement is unsmooth, check brush
holder and clcan it.

Check brush for wear. If it is worn

Fig. EE-48 lwpecting diodet

down to lcss than the speoified limit,
rcplacc brush assembly.

Check brush pig tail and, if found

Fig. EE-46 lEpecting pNitiue diode

Diod€ installed on (J llate is !
negative diod€ which allows current
flowing from O plate to ielminal
only. In other words, current does not
flow ftom t€rminal to O plaie.

Test probe ofa chcuit  l€sler
Conduction

o @

!erminal @ plate X

@ plate teminal

terminal (-) plate

C-) plate terminal

O plate (1) plate

O plate O plale

Brus l r  *cJ r  l i ' n i t inE l i rc

Fig. EE-17 Iaspecting hegatire dio.le

E E  1 6
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Spring pressure test
With brush projected approxnnate-

ly 2 mm (0.0787 in) from brush
holdcr, measure brush spring pressure
by the use of a spring balance.
Normally, the rated pressure of a new
brush spring js 255 to 345 s (9.0
ro r2-2 ozr.

Moreover, whcn brush is worn,
pressur€ decreasss approximal€ly 20 g
(0.7 oz) per I nun (0.0394 in) wear.

Fie. EE-50 Meosutinq spting prcsurc

REASSEMBLY
Reassenbic rltemator in the rcverse

sequence of disassenbly notnrg fo11ow-

l� When soldering each staror coii
lead wirc io diode assembly telminat,
cary out the operation as fast as

2. When instaling diode A terJnindl,
install insulatinB bush .lnd insulating

- --- l9)

1  Innrhr ins  bush

3 Dn e {sscmbly
4 Insulxtin! lubc
5 A lermirll bolt
6 Di.de cover

3. Tighten puley nur with tighten-
ing torque of 350 ro 400 kg.cm (301
to 344 in-lb). When pul1ey is tighten-
ed, make sure that dcflcction of
V-groove is less than 0.3 mm (0.0118
h).

Iig. EE 52 Tight.ning pull.r nut

ALTERNATOR TEST
Bcfore conducting an al1€rnator

lcst, make sure that the battery is fully
cnarge(t.

To conducl a tesi, it is neccssary to
use a 3o-volt  vol tmeter 0nd suitablc

Set up a lcst oircuit as shown in
Figur€ E!-53 and tcst ulternator in thc
manncr indicated in the fiow chart

Fis.  EE 5t  Sect ionolu ieu o ld iode

2 mm (0.0787 in)

l. Disoonnect connectors at alternaior.
2. Conn€ct one test probe from voltmeter positivc ternrinal to "N" ierminal or "BAT" terminal. Conncct the orlrr
test probe to grornd. Make sure that voltmeter registers battery voltage.

.:1. Turn onhcadlishts and switch to Mxin Benm.
4. Sta!t englne.
5. Increase engine speed gradualy until it isappfox. l,l00 rpm., and iake thc voltmeier rerding.

Measured value: Below 12.5 volts
Alternator is in irouble. remove and check it

Measured value: Over 12.5 volts
Aliemator is in good condition.
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Notes:
a. Do not run €ngirc at the spe€d of

more than 1,100 rpm while test is
being conduct€d on altemator.

b. Do not race engin€.

Fie. EE-53 I'esting altetnotorSPECIFICATIONS
AND SERVICE DATA

Specifications

Iten
LTl50-05

Service data

< LTl35-13, LTl50-05 >

Stator coil

Resisiance per a phase

Rolor coil

B'ush

Brush lengrh

Spring preslurc

o ...._..__...._._.._.._.........._................

o. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

nnl  ( in)  . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  .  . .  .

InJn ( in)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

kc0b) ........................................

Applicable to

Makef

Nominal rating

Oround polafity

Revolution

Minimum revolulion under no load

Oulput cuffent

Pulley ratio

6l0 r l l  models

l2v-s0A

37.5A (14V. 1,500 rpm)

0. l7 lat  20oC (68oF)]

a.a lat 20oc (680F)]

i4.5 (0.571)

1 ( O . 2 7 s 6 )

0.25 1t)  0.35 (0.55 to 0.77)

LT r35.13

510 dl l  models

HITACHI

l2v.3sA
N€gative

I ,000 lo 13,500 rpm

Less thnn 1,000 rpm
28A (l4V,2,s00 rpm)

E E . 1 8
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Slip ring

Ouier dia.

Reduction limii

Repair accuracy

mln( in). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 (1.220)

nm(in). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 (0.03e4)

r r  0 " ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 0 s  ( 0 . 0 1 , 7 )

D E S C R  P T I O N  , . , , .  .  E E  ] 9
N/]EASUBEMENT OF BEGI]LATOB
v o L T A G E  . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . .  E E  2 0
A D . ] U S T M E N T  , , , , , , ,  E E . 2 2

V o  t : g e  r e g l r l a t o r . . . . . . .  . . . . . . . . . . .  . . . . . .  E E - 2 2

C h a r s i n s r c a y  . . . . . . . . . . . . . .  E E 2 2
S P E C  F ] C A T I O N S  A N D  S E B V I C E
D A T A . . . . . . .  . . . . . .  E E 2 3
T B O U B  L E  D I A G N O S E S  A N D
C o R F E C T  O N S  (  n c  r d  n s  a  t e r n a t o f )  . . . . . . . . .  E E ' 2 4

EEO63

Fi& 88.54 Vieu ol re,noving couer

As for the construction. the voltage
reguhlor is v€ry sjmilar to the chfige
relay rs shown in Figure EE's5.

DESCRIPTION
The regu lat or consists basica[y o f a lield circuit dircct to g round ; r nd the

voltage regulator and a chargc relay. upper conlacls, whcn closcd, conrpletc
The voltage regulutor has lwo s€ts of the field circuil !o ground lhrough a
conlsc! points, a lower sel 8nd upper tesistance (fie1d coil), and produces
set, io conlrol alternator voltage, An allcrnato! output,
armiturc platc placcd between the two The charye relay is similar in
sels ol contacts, movcs upward or construction to l,hc vollage rcgulnlor,
downward or vibrates. The lower Whcn the uppcr conlrcts rc closcd.
contacts,  whcn closed, compl€te the igni t ion waminglamp goes on.

Regulator model Appli€d alt€rnator

REGULATOR

CONTENTS

LT 135- r3TLtZ.ST

"lLtz-58 L 50{5

l l

(a) Co8ttuclion of uoltaEe rceutator

I Point sap l0 Lock nut
2 Chary€ relay contacr 11 Adjun sprins
I Connecling spring 12 (roil

4  l rn ran t re  l3  3  'n 'n  ( ( ) .1 l81m)dD.

5 Core edp
6 Yokegap 14  , lnn  (0 .1575 i . )d1 ! .
? Yoke
I Adjurling scre$ 15 C'onra.l sel
9 Voltagc rcgnlator cont.ct

(b) Constuctioh of charye relat

Fie. DE 55 Strutturdl uieu

1 0
n
l 2

1 5

510 I l  models

610 al lmodels

E E  ] 9
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MEASUREMENT
OF REGULATOR
VOLTAGE

Regulator voltage is measured with
regdlator assembled with alternator.
When mea$ring voltage with regulator
mouflxed on vehicle, it is necessary to
roiate engine at high speed.

Connect DC voltmeter (15-309,
DC ammeter (1-5-30A), battefy and
reeistor (0.25 ohrns) with cabl$ as
Shown.
(l) Check to be sure that all
electdcal lo8ds such as lamps, air
condition€r, radio etc, are discon-
nect€d.
(2) B€foio siarting engine, be sure to
mak€ short circuit with a cable
between fir8e aide terminal of resbtor
(0.250) and negative side terminal of
immet€r. Failure to follow tlds
caution causes needle of ammeter to
swlng vlolently and reversely, resulting
in a damaSod afimreter.

EEO35

Fig. gE 56 Meaaunne reeuldtor uoltaga uith rcguldtor on uehbb

(3) Refer to the following chart to
det€rmine lf regulator and relative

parts are in good conditionl

REGULAYOR

wlHE HAFN€SS

flso sld6 t.minsl .nd {-)
t*mln.l ot nmot€r) beror.
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1. Start engine.
2. Rotate engine at 2,500 rpm for several minutes.

After .acing for several minutes, ammerer readns,
below 5A.

After racing for several minutes, ammeter
feading-over 5A.

Fu[y ch.rrged battery avaiiable.
1. Repiace with fuly cha€ed battery.
2. Check to sec ifcurrent falh below 5A.

Fully charged battery not available.
l. Conn€ct a 0.25 ohm resistor in series.

Current falls below 5A- Current docs no! fall below 5A.

Recharge batlery and see jf current fals below

Reduce engine speed to idling and then raise it to 2,500 rpm while observing needle ofvoltmetel

Needle of voltmeter held within limits shown in the bclow

Regulator functionjng properly.

Needle of voltmeter out of Iimits shown in
thc following chart.
Regulator out of orde!. Have il fepaired at
authorized shop.

Regulator model TLlz-s7 and TLlZ.58 (HITACHI)

-  l 0  ( 1 4 )

0 (32)

l0 (s0)
20 (68)
30 (86)

40 (104)

a. Do noi measure voltage inmediat€-
ty after driving. Do this while

14.75 ro 15.25

14.60 to 15.10

14.45 to 14.95

14.30 to 14.80

14.15 10 14.65

14.00 to 14.50

b. To measu.e voltage, rais€ engine
speed gradualy from idling to mted

sp€€d.
c. Voltage may be approx. 0.3 V

higher than the rated for two to
th.ee minutes after engine h
sta(ed, or norc specifislly, when
.egulrtor becones s€U-heat€d.
Measurements should th€n be made
within one minute aft€r starting
engine, or when.egulator is cold.

d. The regulator is of a temperature-
comp€nsating type. Before measur-
ing voltage, b€ sure to measur€
surounding temperature and cor-
r€ct m€asurements according to the
table in the left hand side.

Tempenture oC (oF) Voltag€ V

EE.2I
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ADJUSTMENT
Voltage regulator

As the result of above neasure-
ment, when regulaiing voltage is
deviated from ral€d value, adjust
regulator in accordance with the
following instructions.
L lnspect contact surface, rnd if
rough, lightly polish suface with fine
emery paper (#500 or 600).
2. Measure each gap, and adiust il
n€cessary. Adjust corc gap and point
gap in that order. No adjushent is
tequjred for yoke gap.
3. Adjusting core gap

Loosen screw [4 mm (0.1575 in)
diameterl which is used to secure
conlacl set on yoke, and move contect
upward or downward properly. (Sce
Figure EE"s7.)

4. Adjusling point gap
Loosen screw [3 Inm (0.1181 in)

diameterl used to secure upper
conBcr! and nrovc upper co'rtact
upwird or downward adequately. (See
Figtfe EE-58.)

adi

Fig. EE 59 Adjwting teguLdting oottaEe

Charging relay
Normal relay operating voltagc is 8

to lOV as measured at al ternalor "A'

terninal. Relay itsclf, howcver,
oferates at 4 to 5 V.

Use a DC voltmet€r,  and s€t up a
circuit as shown jn Figure EE-60.

2

3  4 n  ( 0 . 1 5 7 5  i n l  d i r .
4 Crosshe4d scrcwdrivor

2 I m m ( 0 . 1 1 8 1 n t d k .

3 Croshcrd screwdrivct

' FE, EE'58 AdiBting Poiat saP

5. Adjusling vohage
Adjusl regulating voll ge as

Loosen lock nut secufing adiusting
screw. Tufn this screw clockwisc to
incr€asc, or counterclockwis€ to
decrease, regulatjng voltage. (See
Figure DE-59.)

Fie. EE-57 A.tirctinA cote gop

l. Conncct positive tenninal of vollm€ter to regulrlor lead connccLor ..N" rernrnnl wirh negalive terminal
srounded.
2. Start engine and keep it idlc.
3. Takc voltmeter reading.

0 Volt

1. Chcck ior conlinuity be-
twcen "N" tcrmin,ts of re-
gulator and al tcrnalor.
2. Alternnto. circuit defeclive

Below 5.2 Volt

(Pilot ],lmp rcmrins lit)
L Chcck fan belt tension
2. lf corect, rernove regulaior
and adjusl as necessary.

Ove. 5.2 Volt

(Pilor lanp remains lil)
Pilol larnp relay coil or contact

Rephce regulator-

Over 5.2 Volt

(Pilot lrmp does not lit)
PiloL lamp rclay assembly is in good condilion.

EE,22
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rc (qB)

F (W!)

rj (l)

FE. EE-60 Iating charying rclay

SPECIFICATIONS AND SERVICE DATA

Voltage regulalor

Model . . . . . . . . . - - . - . . , . - , . . -  . . . . . . . . . . ' tLtZ-s7. ' tLtZ-58

Regulaling voltage (with fully charged bAttery)

Vollage coil resistanc€

Rotor coil inseding rcsistance

Voltage coil sedes resistance

Smoothing resistance

Core gap

Point gap

Charge rclay

Release voltage

Voltage coil resislance

Core gap

Point gap

v .- . . . . - . . . - . - . . . . . . . . . . . . . . . . . . . . . ,
f , ,  . . . . . . . . . . . . . . . , . . . . . . . , . . . . . . . . . . . . . . .

o .......................................
o .......................................
o .......................................

mm(in) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
mm(in) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

v  - -  - " .  .  . . . .  . - .  - ,
o ..........._....._.....................

mm (in) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

mn ( in) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

*14.3 io ls,3 Lat 20oC (68oF)l

l0.s lat 20oC (680F)

t 0

3 l
40

0.6 io 1.0 (0.0236 to 0.0394)
0.3 to 0.4 (0.0118 io 0.0157)

4.2lo 5.2 at "N" lerminal

37.8 lat  20oC (680F)]

0.8 to 1.0 (0.0315 lo 0.0394)

0.4 to 0.6 (0.01s7 to 0.0236)

*Standard temperature gradient: 0.015V/oC
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TROUBLE DIAGNOSES AND CORRECTIONS ( lncluding al ternator)

Condition

No output Sticking brushes.

Dirty brushes and slip rings.

Loose conneciions or broken lcads.

Open stator winding.

Open rotor wjnding.

Open diodes.

Shorled rotor.

Shoried str tor.

Grounded"BAT" tcrninal.

Brokcn fan bell.

Corect or replace brushes and brush springs.

Clean.

Rctightcn or solder conneclions.
Reflace leads ilnecessary.

Repair or replace stator.

Replace diodes.

R€pan or replnce stator.

Replace insulator.

Replace bclt.

Excessivc output Broken ncutral wire (color ofwire rs white.)

Defectiv€ voltage regula!or.

Poor grounding of altcrnator and voltage
regulator "E" termin.ll.

Brokcn ground wire (color of rirc is black.)

Replace wire.

Check regulAtor oleration and repair ol

Retightcn terminal conncction.

Replace whe.

Loose or worn tan belt.

Sticking brushes.

l.ow brush spring lension,

Defeclive voltage regulator.

Dirty slip rings.

Partial short, ground, or oper in stator
winding.

Partialy s]xorred or grounded rotor windi,rg.

Open or defective diode.

n , r i o l l r n ^  ^ . . 4 - r1 . ^  h4 l r

Corrcci or rcplaoc brushcs and springs if

Replace brush springs.

Chcck rcgulnlor operalion and repai. or

Clean.

Loose drive pulley.

Defeclivc ba[ bcaring.

Improperly seated brurhes.

Ret ighten mounting bol ls-

Retighten pullcy correctly.

Rephce be:ring.

Seat brushes correctly.
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ENGINE ELECTRICAL SYSTEM

The ignition circuit consists of the
igniiion switch, coil, distributor,
wifing, spark plugs and batiery.

The circr t is equipp€d with a
resistor. During cranking, electrical
current bypdsses the resistor, thereby
connecting thc ignition co dnectly 10
battcry. This providcs full battery
vollage availabie at coil and keeps
ignition voltage as high as possible.

Thc low voltase current is supplicd
by the battery or alternalor and flows
through th€ prirnary circuit. It consists
of the ignition switch, rcsistor,
prinary winding of thc ignition coil,
distributor contact pojnts, cond€nser
nnd a1l connecting low tension wiring.

Tlle high voltage curren! js pro,
duced by thc ignilion coil and flows
through the secondery circuit, resull
ing in high voltage spatk between thc
eleclrodes of the spark plugs in engin€
cylinders. Thjs circuit contains rhe

IGNIT ION C IRCUIT

secondary winding ofthe ignition coil,
coil 1o distribuior high tension cables,
disrributor rotor and cap.

When lhe ignition swilch is turned
on and the dislributor contact points
arc closed, the prirnary curent flows
thJough the lrimary winding of the
coil and through rhe contact points 1o
ground. This llowing produc€s a
magnetic field around the coil winding
and lh€n elecirical elergy jn the coil.

When the contact poinis rre olened
by the revolving dislributor cam, the
nagnetic fi€ld built up in rhe primary
wjnding of thc coit movcs through the
secondary windjng of the coil inducing
high voltage. The high vollrge is
produc€d evcry tinre rhe contact
points open. The high voit gc cu ent
flows through th€ high tension cAble
to the distributor cap. Then thc rotor
dhtributes the currcnt to on€ of dr
spark p iug teminals in  thc dhtr iburor

Then lhe spark obtains while the
high voltag€ current jumps the gap
belwc€n lhe insulated electrod€ and
the ground side eiectrode of the spark
plus. This process is repeated for each
power slroke ofthe engine.

The distributor contact points and
sprrk plugs rcquire periodic seryjce.
Thal is, the breaker points should b€
inspected. clerned and regapped ar
tune up or rephced il n€cessary. In
additior, lubrioare distributor shafr
and cam heel every 10,000 km (6,000
milet. Sprrk plugs should be removed.
inspecled and maintained to obtain
good firing.

The r€mainder of thc ignition
component parts should be inslected
for only their opefation, tightness of
electrical ierminah, and wiring coh-
di t ion.

The jgnition cirouit is shown below:

= BAITE HY
PR I I \1AF Y COIL

N  I T I O
cot  L SECONDARY

corL
B R EAKER

R ESISTOR

IO STA RTE R

I
CAP

I
z

z
o

ROTORHEAD

SPARKPLUGD ISTR IBUTOB

EE.25
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CONSTRUCTION

Distributo! model

D411.58K

D409-54K

D4i 1"63

L16 & L18 (wirh lwin carb.)
Use a luc1of95 octane

Lt4 Fi9. EE-62 Externdt vieu of
disbibutot

The dislributor oonsists ol brcak€I
plate with contact points, centrilugal
advance meclunism, vacuum unit,
drive shaft, and rotor. Figure EE63
xnd 64 show an scctional view oi the

3 Breaterphtc (Crontac0

8 Cap

Fie- EE-63 Co$tru.tion

EE.26
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OD
@qo)

4 C;overnor acight rs!. bly

6 ltolor h. r\scdty

Vrour  

 

oor l ro l  $ rurb ly

Di\lribulor caP a$sdnir)lY
Olr|[n point xs$hlrrY

8
9

t 0

1 l
t 3

[ig. DE-64 Componentu of .]isttibutdr

CHECKING
AND ADJUSTMENT
Cap and rotor head

Cap and roior head Eust be

inspected at regular inlerYals. Every

s,000 kn (3,000 miles) of operutlon.

renove cap and clean all dust and

carbon deposiis fron cap and rotor. 1f

cap is cracked or is lerking, repl.rce

Point
Standdrd point gap is 0.45 to 0.55

mn (0.0177 to 0.021? in) . In  case s ize
is offthe standard, adjxstment is made

Lry loosennrg point screws. Gap gaug€

is required for adjustnent.
Point gap must be checked cvery

5.000 km (3,000 miles) of operatjon.
When point sufrce is rough, tdke

off any irregularities with fine s{nd

prp€r of No. 500 or 600 or

At this rime, grease
supplied to camshdft head

ivith oil

Whcn wear on breaker points *
noticeable, repldce polnls togeth€r
with contxct arn. To replacc. procced

EE,2I
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\

ffi
,p

!iE" EE-66 Me@uring point gop

Fhst tuln out set scfews I to 1.5
turns at contac! arm and primafy lead

Advance mechanisms
( Perforrnances )

wire oonnection just for cnough to
iull out p mary leld terminal.

Referring !o Figure EE-65, unscrew
two contact sot fixing scrcws tnd

Whilc holding contact arm by
fingers, pull out contact set toward
you by raising ir slighlly. Conract
pornr and arm can then be removed
rogerner.

Install new contact poin! and am
assembly in reverse sequence ol'
removal. Coar cam hcel and oam shaft
head wilh a light coating olgferse.

Fig. EE 67 Dis6$enbliae coatoct am
ond coatact point

Condenser
Satisfechry peformancc of con"

denser depends on capacity and degrce
of insulAtion, requiring attcntion to be
sure that terminals are olean rnd set
screws arc tight.

Checking ofcondcnser is rnad€ by a
capacity tcstcr. This can also be inade
by a circuil tester with its rangc set to
high fesistance reading. When needle
of tester swings vioiently and then
movcs back !o infinite gradually, it is
an indi0rition that condenser h in good
condition,

If needl€ shows any stcady reading
or if it reghters zero, the likeiihood is
ihat iransformer is out of ordcr,
calling fof replacemenr.

Fig EE-65 Brcahet

500 1000 1500 2000 2500
Distibutor rotation (i.p.n,)

Centrifugal aduan.e

I50 200 250 300 '�r50 400 450 500 550
Vacuum (-nnl.ts)

Fis. EE-68 Petforndn e cutue for L16 & L18 uith sinste carb-

0
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f H-T-TTT
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500 1000 1500 2000 2500
Distributor rotation (i,p,h,)

Centtifugal a.tudnce

x 12.5)

50 100 150 200 2s0 300
Vacuun (-nnHs)

Vdcuum ..Ivance

400

500 1000 1500 2000 2s00
Distributor rccation (r.p,m.)

Centifugat ddoance

tiE. EE-69 Perfotmdnce cutue for Lt6 & Lt8 aith tbin carb.

r50 200 2s0 300 350 400 4so 500
Vacuum CmnHg)

x 10.5)

8 1 5

E 1 0

- 5

t 0 0

EE069

Fig. EE-70 Petormonce cude lor LI4 erEine

<Vacuum advance mechanism
mechanical parts >

If vacuum advanc€ mechanism fails
to operlte properly, check for the
following items and correct the
trouble as required.
L Check vacuum inlet for signs of
leakage at iis connection. If necessary,
retighten or replace with a new one.
2. Ch€ck vacuum diaphragm for air

If leak is found, replace diaphragm

3. Inspect breaker plate for smooth
noving.

lf plaae does not move smoothly,
this condition could be due to siicky
rteel balls or pivot. Apply srease to
sleel balls or, if necessa.y, replace
breaker plate as an assembly.

< Cenlrifusal advance

mechanical p&Its >

When cause of engine trouble is
traced to centrifugal advance
mcchanical part, us€ distributor tesiel
to ch€ck its characteristic.

Wlen noihing is wrong with its
characteristic, conceivable causes are
delectiveness or abnomal ivearing-out
of driving part or othen.

So do not disassemble it. In case of
inproper characteristic, take off
switch on-off part and check clos€ly
cam assembly, governor weight. shafi
and governor spring, etc.

In case centriiugal advance
nechanical pari is reassembled, be sure
to check advance characterntic by

DISASSEMBLY
AND ASSEMBLY

Disassembly
To disassemble, follow the below

l. Tak€ offcap and disconnect fotor

2. Remov€ vacuun controller.

d
d

fi9. EE 71 Diwenblinq tacuum
controllet

EE.29
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3. Remov€ contact breaker.
Refer to Page 88 29. when contact

FiE, EE-72 Renouinq .ontdcr set

6- When cam is to be renoved, lirsr
removc set screw since shdft head is
fastened by the screw io hold cam
down. Put match mark across cam ano

shaft so that original oombinaiion can
be restored ai assembly.

7. When governof weisht and spnng

are disconnected, be crreful not io

stletch or deformgovernor spring

After disassembling' applv gr€rse to

g

Sq
i:

Iig. EE 73 Ilemouing contdct breahel

4. When contaot break€r is disas_
sembled, be caleful not to lose ste€l
balls between breaker sPling and
breaker plate.
5. PuU knock pin out and discon"
nect colldr lo remove the cntir€
roialing paIts.

FE. EE-74 nenooins hnoch Pin

Assembly
Assembly can be made

sequence of disassemblY.

FiE. EE-76 Re oaing cotu

R€fef to

FiE. EE-77 ExPloded uieu

Fjgure EE.78 for replacemeni dnd

reassembly of governor spring and

I
2

3

5

't

9

Fig. EE-75 nenoring rotatiok parts

EE-30

Fie. EE-78 Setring gouetnor spine snd tam
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Distributor iype D4l l -58K D409-54K D41l-63

Make

Applied engine

Firing oder

Roaating direction

Ignition timing (B.T.D.C.)

Dwell angle (degree)

Cordensercapacity ( lIF)

HITACHI

L16 & Ll8 (with
sinsle carb.)

1-3-4-2

Count€r

l0o/600

49o to 55o

O.22 to O.44

Ll6 & Ll8 (with
twin carb.)

l40/650

L L14

8o/600

SPECIFICATIONS AND SERVICE DATA

€ .tll distributors )

Point grp

Point pressu!e

Shaft diameter oower part)

Housing inner diameter

Clearance between shaft and housing

Repaif limit of clearance

Shaft diaineter (upper part)

Cam inner diameter

Clearance between shaft and cam

Weight pivot diameler

Weight hole diameter

Clearance bctween pivot and hole

0.45 to 0.55 (0.0177 to 0.0217)
0.s0 to 06s (1,l0 to 1,43)

12.430 to 12.440 (0.4894 to 0.4898)
12.450 to 12.468 (0.4902 to 0.4909)

0.010 to 0,038 (0.0004 to 0.0015)
0.08 (0.003r)

-0.005 -0.0002
8  - (0 .3150  - )

-0.014 -0.0005

8.000 to 8.015 (0,3150 to 0.3156)

0.005 lo 0.029 (0.0002 to 0.001l)

4.972 to 4.990 (0.1959 to 0.1965)

5.000 !o 5.018 (0.1969 to 0.1976)
0.01 lo 0.046 (0.0004 1o 0.0018)

mm (in)

kc 0b)
mm (in)

mm (in)

mm (in)

mm (in)

mm (in)

mm (in)

mm (in)

mm (in)

rnrn (in)

mm (in)

E E  3 1



ENGINE ELECTRICAL SYSTEM

The ignilion coil is of an oil-filled
iype. The ignition coil case is fil1ed
with oil which has good insulating and
heat-f adiating characteristics.

High sparking vollage is produced

IGNITION COIL

from starting lo engine high revolution
by the resistor which is used in the
ignition con circuit. The internal
resistor limits lo a maximum safe flow
of. the pdmary current through the

coil and distrjbutor contact points.
Thus, it protects the coniact points
during slow speed operation when
lhey arc closed for long iniervals.

2 Secondlry terminal
3 Cap
4 Spr inr

FiE EE-79 Cawtruction

SPECIFICATIONS

Make and type

Primary volrage

Spark gap

HITACHI (bR-200)

Primary resistance ar 20o (68oF)

Secondary resistance at 20o (680F)

Resistor

v . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l 2

mm ( in) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mofe than ? (0.2?s6)

o  . . . . . . . . . . . . . . . . . . _ . . . . . . . .  . . . . _ . . . .  1 . 5  t o  1 . 7

K o  "  " " "  - -  9 5 l o 1 1 6
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SPARK PLUG

CONTENTS
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SPEC F CAT ONS AND
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SEI]VICE DATA
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EE 34

EE 34C O F F E C T  O N S

DESCRIPTION
The spafk plugs arc of the rerister

typc,  haviq l4  mnr (0.551 in)  threads
and 0.8 to 0.9 nrJn 10.011 lo 0.0J5 in)
gap. The inspection and cl!rnlng
should be made every 10,000 km
(6,000 milct. "nd repltc€ment should
bc caftled ort every 10,000 km
(12,000 mi les) .

Noter All spark phgs installed on an
engine, must be of the sme brind
flnd number of heat range.

INSPECTION
L RcrDvc sp k p lug wirc  by

lu l l ing on boot .  not  on wnc i tsc l l .
2 .  Remove spark p luss.
3.  Ch€0k e lec l rodes rnd inner  r |d
ouLer porcehins o i  p lugs,  nol ing the
type o l  deposi ts  and lhe degree of
c lcct rodc cros ior .  Rctcr  to  F jgurc
EL-80.

Norrnrl: Brown 1o grayishrirn dc
posi ls  and s l igh i  e leotrode wear
i dicate coffect spaR plug heat
r rnge.

CIbon fouled: Dry fiuffy carbon
deposlls on thc lnsuhtor rnd
clcclrodc werc mosuy caused by
slow speed driving in city, werk
igni t ion,  too r ich fuel  mixture,
d i r ry  rh c leaner.  e ic .
It is xdvislble 10 replace with plugs
having hotter heat range.

Oil fouled: Wet bhck deposih sholv
excessive oil entftnce into com-
bustion chamber thfough wonl
rings and pislons of excessive
clcarancc betwecn valve guides and
stens. It the sanre condition
rernains atler rapair, use r hotter
plus.

Ovefheatingr White of light gray in
sLrhtor wiih bhck or grry brown
spoLs and bluish burnl  c lcclrodes
indicrte enginc ovcrhcatnrg. More-
over, the appearance resuits fun
incorrcct ignition iiming, loose

spark phgs, low luel pump pres-
surc,  wrong select ion o l  fu€1,  a

I1 is advisablc to replace with thrgs
havi |g oolder  heNt ranse.

,1.  Af ter  c leaning.  dress c lect rodes
wirh a srnll iine file to Uatten the
surirces of borh center rnd sidc
clcctlodes in parallel. Sel spark rlug
ga! to specification.
5.  lnsta l l  spark p lugs a d torque
each l lug to i .5  to 2.0 kg-m (11 to l5

fr,rb).
6. Connect lp k plLrg wires.

CLEANING
AND REGAP

Clean sp.rk plugs in d srnd blast

Lili

Fig EE'80 Sqark PIug

type clcancr. Avoid cxcessive blastjng.
Clexr rnd remove crrbon or oxide
deposi ts .  but  do not  werr  xway
porcehin. I f  deposi ts  r re too s lubbom,
discrrd plLrgs.

Aftcr clcaning spark plugs. rcncw
llring surlacc of clcclrodcs wilh lrlc
mcniioned above. Then gap spark

!1ugs to 0.8 to 0.9 nrm (0.010 to
0.035 in) using a rDund wire t€eler

sruse. All spnrk plugs ncw or used
should hNve lhe girp checkcd and feset
by bendnlg ground elcctrode.
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SERVICE DATA AND SPECIFICATIONS

L l 4 .  L I 6  a n d
Ll8 (with

l 4  x  l 9
(0.ss x 0.7s)
0.8 to 0.9
(0.03 |  to 0.035)

1 . 5  l o  2 . 5
(  |  1 . 0  1 o  1 5 . 0 )

NCK

BP.6ES

Iig. EE-81 SettinE sPdrh Ptue
Eop

Appli€d engine

Size Gcrew dia. x reach)
m un,

Plug sap mn (in)

Tightcning l0rque
ks-m (rub)

L16 tnd L l8 (wi th
twin carb.)

TROUBLE
DIAGNOSES AND
CORRECTIONS
L When enginc docs not sialt

If there is no troubl€ in fuel system,
ignilion systcm should be checked.
This o n bc casily donc by detaching a

high tcnsion cablc ftom spark flug,
starting cnginc and observing cor.
di t ion of spurk thut occur$ bctwccn

| igh t€nsion , inble rnd spark pl l rg
lcnninal.  After chccking 1his,  rcpi i t  as

Spirk lcrgth

No st arks at al l Dislr ibul{)r

IgniLion coil

lligh re sion cable

Defective usulfliion of condenser.

Br€akage of lead-wire oo low lensnD \ ide.

Delictivc irsL ation of cirp and loror hcrd.

Pohl  docs nol  opcn or  c losc.

WiLc breakagc or shoLt cifcuit of coil

Delective nrsuhlion.

ItcplNee.

Rcprir .

Rcp.r i r .

Replace wi lh new one.

Rep3ir .

Rcplace.

1 to 2 lnnl (0.0394
ro 0.0787 in) or
lrregunr.

Distributor

Oil sticking on poinr.

Poinl  burnt too much.

Clean.

R€place.

Less ihan 6 mnr
(0.2362 in)

Stark plugs Blechode gap bo wide-

Broken ncck of insulator.

Expiry ofplLrg life.

Replace.

Replace.
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2. When engine ro|ltes but does not resulting from the ignition system and inspection of ignition system should
run smoothly. other engine conditions nol related to be caded oui.

In this case, there nre nany causes ignjtion- Therefore, fi.st complete

Troublcs CaLlses Remedies

Engine misses Distributor

Ignition coil

High tension code

Spark plugs

Dirty point.

mproper polnr gap.

l.eak ofel€cticity olcap and rotof head.

Dcfeclive insulation of condenser.

Deleclive spdng ofarm.

Breakage of lcad wire.

Worn out or shaky breakcr plate.

Worn out or shaky dhtributor shaft.

bycr shorl circuil or use of inferbr quality.

Delerioration ol insulation and leak ol'
electricity.

Dirty.

L€ak of electricity at upper porceliin
insulaicr.

Clean.

Corr€ct.

Repair or replace.

Replace.

Oit shaft.

Repiace assembly.

Replace.

Repiaoe assembly.

Replace assembiy.

Rcplace with good one.

Replace.

Clean.

Repair or rephce.

Engine causes
knocking very

Dhhibutor

Spark plugs

Impfop€r and advance iiming.

Coming off or breakdge of gov€rnor sprinS.

A pin or a hole of governor portion ivonl

Bornt too much.

Concci the fitting.

Repl ce.

Replace.

Engine does not
gve enough

Distribuior

Sprrk plugs

lnpropcr and relarded ti|ning.

Delective function of governor.

Dirty point.

Poini gap Loo narow.

Dirty.

Correct the fittirg.

Replace assembly.

Clcan.

Clean,
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