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Chapter 11 Electrical System

1. Compaosition

alc., end 2] charging devices, such as the alternator and

The electric equipment of the YSM models s broadly
3) the varlous alarms, the

1.2 Conneciion diagram for electric equipment

shown n the diagram below,

divided Inta 1) the slartin
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Chaprer 11 Electrical System
2. Bartery

2. Battery

Filler cap

Tarminal

b
Cover

Wira thirner ihan :-':.\E."Ifhd

Wira '-I:lngcr Thian specifisd

|_' High wirng resistance

M/ YSM

Single conductor wine I

¥

e heegaliee ol

“Saparate plale

Cioen circult causes
By vibrations

L

Low currant

TTe~Glass mal

Hogsilive plaig

The battery utilizes chemical aclion to converl chemical
anargy to electrical energy. This engine uses a lead o
batlery whech storas a tixed amount of power thal can be
used when required. Aller use; the bhaltery can be
rechargad and used agaln,

As shown in the figure, a nonconductive container is filked
with dilute sulfuric acid eleclrolyte. Lead dinxide pasitive
platas and lsad dicxide negalive plates soparated by glass
mais are slacked allemataly in the alectrolyte. The positive
and negative plates are connected lo their mspactive
lerminals. s ;

Fower is remaved from the ballery by connecling the lnad
across thesa bwo terminals,

When the battery Is discharging, an aelectric cument flows
from the positive plates lo the negative plales: When the
Fattary is being charmged, slaclirc current |s passed through
ihe battery in the opposite direction by an exlernal povwar
Source

2-2 Baltery capacity and battery cables

2-2.1 Battery capacity

Since the battery has a minimum capacity of 12V, T0AH, it
can be usad tor 100~ 15044,

heinEmuT batlary capacily -.12."9'.?GAH

Fully chamgad specifio gravity 1,280

2-2.2 Battery cable

Wiring musl be parformesd with the specifled electric wire,
‘Thick, short wiring should be used (¢ connact the baltery
ta the starter, (soft automotive low-veltage wire [AV wirg] ).
Using wire other than thet specitied may cause the
tollowing Ircubles:

Prinbed tn Japon
Fra1Ae0?s

Iyt

1-3

[ I-'a-ul.",* Eharting ]

Faulty charping J

Battery switch

P

Saktary

Ky swileh

ja"g—

{

Biarior
E

The overall lengths of the winng betwean the battery (+)
terminal and the starter (B) temunal, and berween the
battary () terminal and the starter (E) terminal should be

based on the lallawing lakle.

Allawacle Conductor  |a+ b+
Waltage wiring LrnEs- allowable
systam vollage section tangth
Jrop arsa
I 2omm* Upto2&m
L3R {38434y
2% orless s
12y bl 4omm? Up te 5
0.062in) (186 B6In]

2-3 Inspection

Tre gualily of the battery govemns the starting performance
of the engine. Therefore the ballery must ba routinely
insprciac 1o assure that it functions perfectly atall limes.

2.3.1 Visual inspection

(1) Inspeect the casa for cracks, damage and electralye
leakage.

(21 Inzpect the hatlery holder for tightness, comosion, and
damapge.

[3) Inspect the terminala for rusting and cormsion, and
chack tha cabies for damage.

{4) Inspect the caps far cracking, elactrolyte leakage and
clogged vent holes.
Carect any abnommal conditions found, Ciean aff
fusted terminals with a wire brush befors reconnecting
the hattary cahbls.
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Chapter 11 Elecivical Sysfem
2, Battery

SMYSM

2:4.2 Checking the elactrolyle

{1} Elactroiyte level
Gaoad High

=_ —

Check the clectrolvte leval evary 7 1o 10 days. The
electrolyte must always be 10 v 20mm over the 1ops
of the plates,

NOTES- = Tha “LEVEL' hne on a lransparent plastic
battery case Ingicates the height of ths
clectrolyte

= Always use  dislilled
the elactrolyle level,

» When the elsctrolyte has |eaked put, add
dinte sullurle acid with the samae specific
gravity as the elestrolyle.

waler o bring up

125 Measuring Lhe specific gravity of the electralyvte
1) Draw some ot the alactrolyle up into a by-
drometer

21 Take the specitic gravity reading at the fop of the
arale ol the hypdomeler,

Aubberaaib.
Blass lube

Fead tap ol ol

Flost .
Ty

& Tha hattary is tully charged 1f the specific gravily
is 1.260 at an electrolyte temperature of 20°C. The
battarv 15 discharged it the specific gravity is 1.200)

Friated i Jopaa
Fle SAHITH

I =1

(B0%) It the specilic gravity is below
recharge the ballery,

4) I the diffarence in the specitic gravity amaong the
ralls of Ihe battery i +(L01 tha ballery |5 OK

5 Measure lhe temperature of the elecimlyts.
Sirce the specific gravity changes wilh the
tamparaturs, 2040 @ used as the relemwenes
temperalung.
Reading the specific gravity at 204G
Sen = SI+ 0.0007 (1 — 200
8, Specific gravity at the standard emperature
nf 2040
51 Specitic gravity ol tha sleclrobte st 120
0.0007: Specific gravity change per 1°0
t: Temperature of electrolyte

1.200,

2.3.3 Vollage lest
Using a battery tester, the amounl of discharge can be
detarmined by measuring the voltage drop which occurs
while the ballery is baing discharged with a large currenl.

\Ealju",‘ panter

(1) Connect the iestar te the balery,
12V battery lester
Adjust the ourrent (A

(2 Connect the (1) lead ol Ihe lester to the {+) battery
tarminal, and the (=) tester lead to the (-} battery
terminal

{3y Push tha TEST bulton, wail 5 secends, and then read
the meler.
+ Repeat the test twice o maka sure thal the meter
indication remaing the same.

2-3.4 Washing the batlery

(1} Wash the oulside of the battary wilh a brush whils
running cofd or warm water over 1he battery, (Maka
aure Lhal no water gets intothe battery)

{2) When she terminale or other malal parts are corroded
dus to exposurs o eleclolyte leakage, wash off-all the
acid.

(3) Check the vant holes of the capa and clean If clogged,

(41 Atter washing the batlery, dry it with compressed air,
conrect the battery cable, and coat the larminals with
grease. Since the grease acts as an insdlater, do not
ool Lhe terminals before cannecting the cables.
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2. Bultery
S VEAM
2-4 Charging ey . . | _
2.4.1 Charging methods B . N e ) '
There are lwo methods of charging a battery, normal and .28 f = “‘m‘_ 1
rapid S i S = =
Rapid charging should only be used in emagencias, Specillc 187 M | L O i |
+ Nomal charging... Should be conducted at a current ol Eravity 1.6 = [ i | ‘1."‘--\-
110 or less of tha indicated nattery i, ] b =N = e o=
capacily (104 or less lor & 1004H 1.28 “""-“' x“"u.,‘ [ =
hatiery) f.24 2 T~ \“(
+ Rapid charging... Ragpid chargng s done ovear & ahorf - I ..
period of time at a current of 115 ~ .23 =T Tl |
12 ihe indicaled battery capacity 14 q 33 a0 a an '_éi.l_

(208 - B0A for a 100AH batteng.
Howevar, since rapid charging
causes the electiclyls ismperatura
1o rige too high, special carg must
bR axarcizad,

2-4.2 Charging procedure
1. Check the specific gravity and adjust the electrelyte
|Bvei,
2 Disconmect the battery cables,
3. Connect the red clip of tha charger to the (+) batlery
terminal and connect the black clip to the (=) terminal.

;C-her-;a'

4. Sal the cument ta 1110 ~ 15 of the capacity indicated
on the cuteide of the battery,

5, Pericdically measurs the spacific aravity during
charging to make sure that the specific grawnly
remding at a high fixed value. Alsc check whether
gas |5 being generated.

2-4,3 Charging pracautions

1, Remove the baitery caps 1o wvenl lhe gas during
charging.

2. While charging, venlilate the room and prohibil
smaoking, welding, ete.

3. The electrobte tempersiure shoold not excesd 4540
during charging.

4. Since an aftemalor Is usad op this engine, when
charging wilh a charger, always dizcennact The battary
(] cable to prevent destruction of the diodes,
(Balore disconnscting the () hattery cable, disconnact
the (=) battery cable [ground side].)

Perrdod an Jopun
FIREADOTE

-3

Eleciroivte 1amparatura ("C)

Elecira vta tamrperature and spacific gravity

2.5 Batiery storage precaulions
The life of a ballery dopends considerably on how il fa
hantdlad, Generally spsaking, however, alter about two
yvears its performance will delerorate, slarling will beoome
difticult, and the battery will net lully recover its ariginal
charge aven aftar recharging. Than it must be replaced
(1) Since the battery will seif-discharge about 0.5%/day
gvan whan not in usa, it must be chargad 1 or 2 times a
rnenth when itis being stored,

g

sl |\ |
al B0
Sel'-discharga) ..‘_‘h “""-.H‘
day 1] 3 M B
._‘f‘_l
a4 |
. a F=
i M |5
- = i
L [ —— |

2 T I .
Mumber of days afte: charging

(2} ¥ charging by the engine altemator s nsufficient
becausa of frequent slarts and stops, the hattery will
rapadly lose power,

Charge the batlery as soon as possible after it s used
under these conditions..

13 An easy-to-use battery charger thal permils home
charging i= available from Yanmar Take propar care f
the battery by wsing the charger as a sel wilh &
hydrometar.

When the specific gravity bas dropped to shoul 118
and the englne will not szart, charge the battery up to a
spacific gravily of 1. 26 (24 hours)

{4 Baftore putting the batiery In storage for long
perinds, charge it for aboutl B howrs 10 prevenl ragid
acing.
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3. Ntarter Matar

3. Starter Motor

The starter motor |8 Installed on the flywheel housing
When the starting button is pushed, (he starler motor
pinion flies out and engages the ring goar of the Hywnhesl
Then the main contacl is closed, current Hows, and the
engine s started.

After 1he engine starts, the pinlon automatically returns 1o
it imitial po=ition when the starting button is released,
Onee the engine starts, the starting butlton should be
reteased immediately, Otheryisa, the startar motor may be
damaged arburnad oul,

3-1 Specifications and Perlormance.

B Madel Stia1M
" Rating (sec) E
Outrut (ke 10
Cluten system T Owverrurning
Enpanemenl systam = 'I";i.'igni'r‘r'ic:".éﬁiﬁ
Finlon flvoat voltage V) B oor less
o Terrninail . -IE_ B
Nl | PRV _
| Crreat (b B0 or ese
i Snpaad (rpm) TOKHD r ryraatar

A VSM

o et
Magnetiz swilch,

3-2 Construciion

Dsl paver |

Cear CaB,

S104.158 Performerne Curves
= ’
L]

E '

| E| E

=) = E| z Performanca al — 1070

] = = end fully charged baitary,

‘a_ i E E ¥ g

2 8| &=

=1 o ] =¥

i i
12 12[ 120004 12 q‘\\ |
1O 1o oeal 10
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3-3 Operation _ !
h 4
|_ Slarting switch Closes l Alter arping =larts, sterling swich opens |
£ v
|—Enrrnn1 flevws |n series codl 2nd shunt call | | Magnetic switch is relaased |
! p— 1
Flungar iz attracted by magnatic force, FPinlon returns to original position through shift laver
| and pnian is pushed out by shift leeer by torskoa - sgring anel contacts asa simutanecusty opsned
! l — |

When pinkan nallides wits fng Gear C Matar Ifa?"r\ms.liﬁi stops rotating

When plrion filas out narmally

Pirian anagas ring gaar I | Pinlan ard ring gaar nat angaced | :?Fﬂ:ﬂﬂsgﬁgmﬁ'“ i
T ———— = -8, afgna BwWilC
l . 1. Disconrnecl magnetc switch wirng.
Teraion soring contracied ' 2. Ramove through bolt mounting magnetic switeh.
3. Remove magnetic switch,

Contacts of main sontast cloes

sl plunger shified
aned currsat flows

b i

Contacts of main comtadct chosed
znd cumrent flows

¥ ——r
| Armature rolales J ! Armaturs urng
h 4

Plnion amd ring gesr Soparate,
pinion engeges ring gisar,
| Rirfg gear wrns A g e roleles

L , |

Pritzd e Jepar
RN AR 117




Chaprer 11 Electrical System

: "
A, Starter Maotor SM/ VM

3-4.2 Rear cover 3-4.4 Yoke
1. Remove dusl cover 1 Hemowa yokee Pull 11 oul slowly 30 that o does not

strike against other parts.

Dl cove’ 3-4.5 Armature
1. Slide pinion stopper to pinion side.

2. Remove E-ring, and remave thrusl washer (be careful
not 1o lnse the washerand shim,

3 Remgove the two through bolis holding the resr cover
and the hao screws holding he brush holder,

4. Hemove rear Cover,

2. Aemave the pinion stoppar ciip.

3-4.6 Pinion
1. Siide the pinion stopper to the pinion side
2, Bemove the pinion stopper clip.
3, Bemove the pinion from the armature,

3-4.3 Brush holder
1. Fleal (brush rom the commutator,
2. Remove (+Hbrush from ths brush holder
3. Ramova brush holder.

FPrinted imJapan
FOZEAS0TS ] 1i-f
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3. Srarrer Morar

MY SA

3-5 Inspection

3-5.1 Armature

(1) Commutator
Inspect the surlace of the commutator, [ oormdad or
pittad. sand with #500 ~ #6600 sandpaper. If the
commutaior |5 sewarely pitted, grind it w0 within a
surface roughness of at least 04 by lurming it on a
lathe. Replace  the commutator if damage s
irrepairable,

(& Mica undarcut
Check the mica undercul, correcl wilth 8 hacksaw
blade when the undercut s too shallow.

Bl

Er e P
Hacksaw S5 ade

%
E ~| Hacksaw tlace

Corrmutelar

3 Lo

Facl
CD{FMUTIIGF S 5{"90_5 " -1‘;5 mm
LY A { []
\ i 1
\ h W / U F
L
Wiy \‘\
Bad G
mrm g
Malrterznce | ;
standiard Begaly Hme
02 0.6 ~ 0.8 =
M cherei £ |
MR HRCEy {0.0079) W0.0197 ~ 00375}

Prived u Japan

FIEAALN7E 118

3 Armalure coll ground tesl
Us=ing a tester, check for continuity between the
commutaler and the shaft (or armature  corg)

Continully Indicates that these poinls are grounded
arud that the annalure mosl be raplaced

4y Armalure shait
Check the band of the shaft, replace the amature il
the band excesds 0L08mm (0.003Ti00)

3.5.2 Fiald coil
(1) Cpen tast
Crack tor continuily belwsen the terminals con-
necting the field coil brushes, Caontimuily indicates that
the call is open and that the coll must be replaced.

i Shiart st
Cheek for continuily belwse the yoke and any flisld
coil terminal, Continuity Indicates that the ccil s
shorted and that L must e replacsd.
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J. Ntarter Mo : :
e (YPlir SMY FAM

(3 Gleaning the mside of tha yoke l
H eny carbon powder or rusl has collected on the
Ingide ol the yoke, bdlow the yoke out with dry Spring Lalance.,

compressed ai.
‘Do not remove the field coil from the yoke.

WiEar Hmil =4 2

3-5.3 Brush
The brushesare quickly warn down by the motor. When the
brushes ars detactive, the outpot al the moterwill drop. Py

Brushy spring, _Brusk

- =, IMeasao g oash spning foeo

Standard spring oad J 16ka (3527 Ih)

(4 Brugh holder grounc test
Chack for pontmuty between (he insulated bBrush
holder and the base of the brush holder assembly.
Caniinuity  Indicates that thess lwo pointa ae
qruunued and that 1he ficlder must be replaced.

(1} Brush dimensions
Replace brushes whnen have been worn beyond the
soecitied wear imit,

Replace tha brusn i it is
s B

worr am o tne botlam ol
JAhe Hiteh racemerk
o lapproxim atety ore-hall ils

| il gnglhn
SAtandlard f |
Felght L
Waar et
-
WEW
, - ITim (in._r 3_5_4 Mlﬂﬂﬂﬁc mtﬂh
S114.184 (1) Shunt ool continuity test
Srush stardard helgnt 106 {6208 Chack for cantinuily betwesan tha 5 terminal and the
~ Waar it | TR magnetic  swilch  bedy  {metal  parl).  Gontinuily
Indicates that the call is open and that the switch must
(2) Brush agpearance and movement in brush holder ba replaced.

It the outside of the brush iz damageas, replaca it [t the

movement ol the brushes in the rush holder 15

hamperad because the holdsr i rusted repalr or

raplaces the haldear. S
(2 Brush spring g

Since the brush spring pushes the brush against the

commutator white the motor s running, & weak or

defective spring will cause excessive brush wear,

resulling in sparking betwesn the brush oand the

commuialor during operation. Measure the sgring

force with a spring oalance; renlace tha spring whan

thie diferance betwesn the standard valize and the

measured value excedds +0.2kg.

Hrintea i dapan

FO23AS0Ta 1110
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3. Starter Motor
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(2) Sarigs coil pontinuity, test
Check for contnuily between tha S5 terminal and M
rarminal. Cortinuily Indlcatles that the coll is epenand
thet i must bs replaced,

QT

(3 Conlactor contact 1est
Fush the plunger with your finger and check for
confinuity between the M terminzl and B terminal
Continuety indicates thal the conlact is fanity and Hhat
the contaclormust be rep-acngl_,

3-5.5 Pinion
o (1) Inspect the pinlon tecth and replase the pinian if the
teeth are srcessively warn or damaged
2y Check ifthe 2inlon slides smoothly; replace the pinion
il faulty
(3 Inspecl the springs and replace il Taully.
{4} Replace the clutch if it s/lps or seizes,

! ""% 3-6 Reassembly precautions
l» ., Lubrication
i% Lubricate each bearing and spling (points indicaled
~  GEEASE n Ihe canatruclion drawing) with hlgh quality
’ "Hitachl Electrical Equipment Grease A"
Tha Iollowing lubricants may be used In place of Hitachi
.. Electrical Equipme: | Greass A,
E.
Preied o i
iR

1111

Shell | Asrosholl Mo 7
Shell | Albania Graasa Mo, 2

Magn=tic switch plunger
Bearing and splire

3-7 Adjusting the starting motor

When the pinion 19 pushed oul by the magnstic switch,
the distance from the pinion stopper to the pinion s
termead the  dimension, tha standard tor which is ae

listed beiow. g fir)

517413
Cimersicn 03~ 1500018 ~ 0050

Fodmdiing) g paniigan

b dimensian

Measuring of ¢ dimenson

! dimension

Before measuring the ! dimension, connesct *ha!_'Db.atiafy
cable to terminal & and the Cibattery cable lo the molor
bodty. By attracting the plunger and by causing the shift
lever lo push out the pinion, measure the § dimenston by
prassing the pinlen in the direction of the amow to
eliminale play, as shown in the diagram

If the £ dimension |s outside the standard value, adjust it
with an adjusting plate Inserted In the section where the
magnel awilch is instsllad. The adjusting plate comes in
two types, oneg i3 0.5 mm 0.019 ing thick and the other
08 mm {0.021 In,)
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3.8 Handling the starting motor

3-8.1 Fitting the starting motor into place

The normal size of the gap between the pinfon and the
tirg gear {23 ta 5 mm (@118 ~ 2.197In.).

Re sure to lighlen the wiring securely.

3-8.2 Precautions for starting the motor

1 Pay attenticn te the charge condition of the batlery.
Urdercharging makes (1 diflicull to starl the engine.

(Z) Aler the motor has been slarted, immediately tum
nft tha starling swilch.

(3 it the eanging will not slarl even though the siarting
witch has been turned an, turn It of and on lor
abaout 10 seconds

[4)  When re-turning on the starling switch, wail until the
slarling molor stops.

{5) During engine cparaticn never turn un the starting
qwilch.

3.9 Testing
3-9.1 No lpad test
Tesl procedurs
(1) Cannecl the positive side of the ammeter (&) Lo the
positive terminal of the battery, and connect the
negative side of the ammeter to the B rerminal of 1he
etarter

Tachomeatar

1
|

i Connect the nagative terminal of the battery o Lhe
hady ol the starter.

(3 Cannect the positive side of the valimeler (V) 1o the H
terminal ol tha starter, and connecl the regative side
of tha veltmatar to the body of the starter,

() Atlach the tachometer.

(%) Connect tha B lerminal ol the starter to the S terminal
ol the magnetic switch,

o The magnellc switch should begin operating, and the
spead, currenl, end voltage should be the prescribed
vatues,

s Atully charged ballery must be used,

» Since alarge current fows when tha startar is opsrated,
clase the profection  cirouil swatch  before  initlal
pperaticn, ther open the swileh and measure the
cumment after the starter reaches 5 constanl speed,

Frinred fn Japay
Fic AT

1112

[
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3. Ntarter Mator
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3-10 Standards for servicing the starting motor

i (i,

114134

Brush

| Standard stranpih of 2oring

Slandard heigHimit of reduction in damenson

1.Bhg (352 1)

T (065057

Maygnelic switch resstancoal 2070

| Series colli=nunt aoll

0.324/0060 @

Clutsiche carmater

Standard outside diameter!
limit =f reduction In siza

FHE . 2290007

Coammutalor

Difterence betweean miirmum
and minimum diameters

Limit of corecton!
Acouracy of correction

(L0 05 (0. SO0

Brush slds

Whica undercul

Limit of sorrection!
Acouracy ol cormeution

saarine Shaft diamer/Hola dismatar

0.20.5 < 080208108 ~ L.051)

20432 3015 ep4az 1R

Irtermadiale Degrng

Shalt diamer/Hole digmator

+LNL +0.01
AT e P63 ¢

Slandard dimensions |

Flnlnn slite way

Shatt diameriHola dizmatar

Finion side bearing

ahafl diamerHole digmater

#0402 B au4Ez 3

eh e ST an aqa 3T

3-11 Various problems and there remedies
{1) Pinion fails to advance when the starting switch is closed

Problem

Cause

éarranﬁ va action

Wiring

Operop loose battery or switch larmnal

Repar or retighler

Sharting swilch

Starter molor

Mapnetic ewltch

Threadad zast cornecied {o pinlon secticn nf_arEtM'shaFt

is damaged, and the pimon doss aob miove

Repair conlacts,
of saplace sWwltch

Threadad part gornecled (o ;.n'lluﬁ_w.‘:-ﬁl;-l ol anmelune ghafl

Iz damaged, and Ihe pinion doas nol move

Fiungar of magnetic switch malfunctioning or coll
Shior L

Raplace

Hepar or replace

{2) Pinion 15 engaged and molor rotates, bul relation Is noi transmiited to Ihe engine

Frobiem

Causa

Correctiva acticn

Starling malgs

Feplas

(3) Motor rotates al full powar befare pinion engages ring gear

Prablem

Causa

Corrective aclion

Slartas motor

Torsicn spring permanattly straired

{1) Pinion engages ring gaar, but slarter motor lails fo rotale

Problem

Wising

Causa

Ranlace

Corractive action

 Wirss codrecling battery and magnesic switch open
o Wire connacting ground, mapnetic switch anc motor

larmingls koose

Hegalr, ralglite,

or replace wire

Finion &rd ring geer engagsmant tagly

Hep BL‘"—.‘-_

Motor miounting facky Femount
% i EBrush worn: or contacting broush spring fauky Hepiacs
Elarter mator Cormrutalon dirty ! Repalr
Arrmalure, ekl ol ity Fepadr or roplace
Field coil and bruan connecticn loose Retighten
r . Contacior nontact faulty Replaca
Mugnetic swilch Contantor contacts pitted Fefrlane

{5) Motor fails 1o slop when starting swilch is opanad alter engina starts

Problem

Causa

Slarting switch
MegTmtic switoh

Swilch laulty
Swilch faulty

Corrective aclion

Fopnipd on Sagen

FOEIASGTE
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4. Alternator

The alternator serves o keep the battery constantly charg-
ad. It is installed onihe cvlinder block by 2 bracket, and Is
driven from Lhe V-puliey at The end of 1he crankshall by a V-
bait,

The lype of allernalor used in this angine iz idaal far high
speed engines having a wide range of angine Speeds, |l
voentzins dictes that convart AC 0 DG and an 10 regulatar
thal keep the generated voltage constan! even when the
angina spesd changsas.

4-1 .E'a_qlal:_Iﬁcatluns

Alamator LA135-31 -
Type
Regulator TRIZ-28
Battary valtage a 12
Chutpt curment AGAEOC0 P
Polarty Zowira systam
Dirsction &f rotation W as viowed o pulley sida
Fegulsiod wilage A -0
Spead at 14V DI or less
 Weight A8k (8 5776 )
CW: Glockwise
4.3 Construction

Fronil ainiisr
§

Hiush hnl-'.lr*-r

I.: eld control

SR hod i

et on Jupn

FZEAENTE

L]
Gall uearlunu \

4.2 Characteristics

LA135-31

Standard speed chareclanstic of 12V-354 Altarnator with
IC ragulator

Ak
s Mt ey e the state of 1he erging seachsd a'ter a tamnaralus

rEa teRl s conductpd ar & codtatanl KOO0 e o celput)

Tarminal Ol o ' =
1 tant o
wplage V) Eurrant If]sf- d_.f_.it?ra ok b |
18, A 1 uss ’[I
|-
0l -"f_”__ R e i L i
LB i ]
J il ,-."‘ — —-— = ——
o 7 ________T_,.,{r_,-,--_____-..ﬂ-
10 - - -
‘e Ul waidam
1E00 2000 300C 4300 SCA0 6000 YOOD 3003 3000 1000C

Allerator apeed (1o

=olnr

Basgaringg redaiear

I"' g utalar

Rear caver

11-14
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LR135 31

* Frond rowvar assembly 7 Field cantral umit 13 Pulley spacas

2 Cover B Spacer 14 Fan

A Pin (aylan resin) & Ball bearing 15 Sorew

4 Bal nzariag 10 Baaring retainar 18 Stulor agzembi

b GR arsambly 11 Pulley muat 17 Rator asesimbly

& |G regulator 12 Pullay 1€ Through Balt

18 Snrew
4-4 Operation (LR135-31)
4-4.1 Circuit diggram 4-4.2 Description of operalion
- —= — ——— (1) Initial axoitation
Recsifiar
’ [ R ST P U T Tt ca )
atrery sividan
[ [|e [ harge E ARy
1 : ,— L o=~ F&I"‘IL‘I | | T i
5 oot : ! 8 ]
2 N i |'| i | =y
ta: o’r?z_'s-'.. - ! = | *”Lu | g L lehargs lamp
|rr~|1r§1 ! 1 qk‘ 47 1_| ok |
" t Actar kil "“"w:r“?— G
H Il et | L 1 i3 I + i ik
gl , ! [External ' ot | Rattar
: taad ' Stalor m‘m e} | & 20y
| : : h

! |
’ :
i |
: i
i & o
i ¥
|
1

Allernatom Fegulaicr E :
= — Batlary

B: Ceneretof cuipul terminal O Transisior predection diode

L Charge e lerminal - 200 Zaner diode

E; Ground [baltary (- ) terminal

Trona Ty Tramggtar D, = O, Qutpu: restificatian dicces

AL = R Rasistor

b o I3 QINADEF aparation ol charge luno and ratar call eurraat
leld supply diodes © Corcensar

Basically, this circuit cansists of an outpus Tr. transistar
that turns the alternator rotar coil current an and off, 2 Tr
trangistor that passes the base cument 1o Tr, a Tr, control
transister thal controis Tr,, a zener diode ZD. and resistons
., R, By, and R which pass on the cumant whan the bal
lery vollage reaches the regulzted voltage, and & ther-
mistar, as shown in the above ligure

Hefeted (0 depcn
Fo2IASOTE

115

baaoo ANt - :.Tra.r-alsmr regubator:

Vhen Iha battery switch is clased, current flows inlo
Trs and Tr,, and the charga lamp lights up, At this time,
the veliage at point P is lower than the zener voltags
and current dees not Now through the Z0 zener dioae),
Theretare, the base current does net flow through Tr,
anrd Tr, I8 Turmed OFF

The resislor R, 15 insertad in seres with the charge
famp to prevent mlerruption of the rotor coil currant
the charge lamp blows out, and 1o reduce the rise in
speed (speed aulomeatically adjustad) caused by the in-
crease |m the inltial excitirg current.

R SRR .
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12) Initlal ralation

The alternator consists of field dicdes (07 = 39

When the allemator is operated, gensalion begins,
Wihean 1he speed of the alternator rises urtll its output
voltage exceads the batiery tarminal voliags, ballery
charging bamgs.

e e e e e

T THallety Bwnh

e

3] :hm—l@ amp
I

Badowr o

Adtarnatir " Transistiof regulatar
At thiz stage, the voltagss at terminal B and terminal L
are equal, and the charge larmp goss out fo indicate
that charging has hegun. When charging begins, the
Tr. base current, Tr, base current, and Tr. collector cur-
rent {rotar coll current) are suppliad from the allermaton
thrmugh 07 -« D9 (lield diedes), Since R, and R- are
solected =o that the voltags across P-E turns He 2D
(zener dinde) OM when the volltage across B-E
exceeds the regulaleg voliage of the regulater, when
the ZD (zener dinds) s conducting, currenl flows
through the path indicated above,
(3} Dperatlnn

re e e o e e o i e e

“T71 Battary witzh

=
| E ':\__,.
p,é il::*ﬂ:}ﬂhbugr ERITY
Thermistor | | |
?_.
r' .'- Balbeary
| H
i
i
)
b
E

e L LT T ST

. . e

& emelor Tien _w-t e apgukalor

A Tro sollecter-emitter voitage o at least 06V is
nacassary (oallow the bese cument Lo flow through Tr,
and Tr. But since the Tr collector-emitter voltage is
about 0.3V whan Tr, is conducting, the Tr; and Tr; basa
current 15 inlerupted, Trand Troare tutned OFF, and
current docs nal flow thraugh the ratar ool

Whean the rotor coll currenl (s slopped, (he aliemaElor
oulpul voitage drops, the voitage across P-E applicd to
the ZD (zener diode) drops balow tha zensr voltage. the
zener diods 15 lurmed OFF, and the Tr, base currant 15
interrupted.

A5 a rasult, Tr, is turmad OFF, the basa valtags ol T
rises, and base current beging to flow through Tr..

This causes Tr, 1o concust and the rotor coil curmant ta

Printed in Jdopan

ETRE3ACOTE 1118

begins lo flow agaln.

As can be sesn trom The abova daserplion, when the
ouipul vollage of the gensmalor s lower than the
regulatec volage the Tr, cutput transistor conducis
and rolor enil current Hiows, When lhe altarnalor cut-
pul voitage is higher than the regulated voltage, con
trol transistor Tr, conducts, oulput tranzisior Tr, 18
turmad OFF, and the rotor coil currentis intemupled,
The battery charging voltage is kept constart by e
ing the cutput transiztar ON and OFF repeatedly in
this manner.

4-5 Wiring (LR135-31}

(1) Wiring dizgram Battary awitah

ey -

F

i b
.«"II { ol ,"I :
‘-\. i
] fomeri U L
B [
L.E. ét_}dt A larnalor e Stardar matar JT' Biattary
[ ][ fo bein travalator % b=

! _lr_.ﬂlll.':ll:-rl o

(] Terminal connections
The alternalor has the following terminals Connect
thase lerminals as indicaled Delow,

| Connaction 1o

Symbol  Torminal nome 4 Sxternal wirng
3] Besttery termingl To battery (+ side
E Groumd il To hattery (<) side
L L (chergel e change amp

tarminal |
Tha IG requiator lerminals are as follows.

terrmingl

Symbal Lead calor
B W {uhits) o
— E = Eii‘lar kel
L ] Lt

4.6 Alternator handling precautions

i1 Pay attention to lhe polarity of the ballery; be cargful
nel o connact it in reverse polarity. If she battery (s
connected in revarse polanfy, the battery will ba
shorted by the dicde of the altormator, an overcurment
will resull, the dicdes and transistor regulator will be
destroyed, and the wiring harmess will be bumed.

2 Connect the terminals cormectly,

3 Whan charging the battery from outside, such as
dunng rapid charging, disconnect the alternator B
terminal or the battery terminals

i) D not short tha tarminals.

5] Mever lesl the alternatorwith 2 Righ voltags mecger.
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4-7 Alternator disassembly (4) Mext, remove the bearing attached o the front cover
Loosan tha bearing pratecior mounting bolls and pull
the bearing by apolving prassurs 10 the baaring from
the frant cover,

Disazsembie the alterdator as follows,

The mzjor poinis of disassembly are lhe remaoval of the

cover, the separation of (ne fronl and rear sides, and

detalled disaszembily.

(1) ARemove the cover attached to the rear cover, remove
the through bolts. and disassemble into fronl and resr
sitdlas.

{5 Disassemble the rear side.
First, disconneat the resistor ang |C regulater from the
terminals.

[2) Then when disassembling the fronl side pulley and
lan, frant cover and rotor, clamp the rator In g vice
through the copper plates and loosen the pulley nut,
as shown in the figure,

(&) Hemova the bolts holding the SR hoider and brush
holder, remove the BEL terminal ~ots, and
dizassemble Into the rear cover and stator [with SAH
holder).

(3 When the fan and pulley have been removed, the rotor
can oo pulled from the front cover by hand.

Frewfidd g Jdnpon

FIE3A%/8 117
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{7) Mt the solder connecting the stater and the dinde # set of 6 diodes and a set of 3 moulded diodes (feld
and brogk it down to Ihe slator, SA holder antd ausxiliary dhodes) are used. The () dicdes and () dindes of tha

six dlode sel conduct In opposite dirsctiong. (Sea the
figure below,) Heplace the diades thal gonduct in both
threstions and the dicdes that do nol conduct In both
diractions

Tast tor the cantinuidy of each diode,

{3 Pull cut the pin inylon rasmi inserted into the brush
cover rmounting sectlon of the rear cover, and
disassamble Tha rear covear,

CAULTION: |fahigh voltage maqper 15 used, a high voltage
will Be applied 1o he diode and Ihe diode will
be destreved. Therstore, naver lest the dicdes
with & high vollage megger. elc

() Raplacamanl

e 1) Remove the cover
Pin NUARNIE T 2 Ungsoldar e diode asmrrlhr'f '-'-'mﬁg (CALITION:
Hold the diode with needla nose olisrs so Lhat the
heat of the snldering iron is not tranasmitted to the
licde.)

2 Remove the dioda assambly mounting nut and
kalt, and ramove the diode 3ss'y.
Bomove the nut and boit holding the dicde
acsembly in placs, and then remove the diode
assembly,

(B When (1)—i8 above are completed, the alternator (s
completely dissssemblad

4-8 Inspection and adjusiment

4-8.1 Diodes
1) Diceke short test

T -Dizce assembly

[Fhacde
b eleoode., A

| 1) elecirade.

Cirect or of popduchion

Promled v Jopean

il ARE 1148
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4-82 Rolor
10 Slip ring wear
Because the slip rhgs wear very litlls; the diamester of
the rings must be measured with a micrometar.
Replacs Ihe rings (rofor assambly) when wear excoeds
the maintenance slandard Ly 1 mim.

T (i)
Malntenance .
stzndard Vigar it
Silp ring sutekids 851 |
rHarmster 12205} 11877

{2) Ship ring roughness
The slip ring shauld be smooth with no surlace ail. ele.
I the surface of tha rings is rough, pollsh with #4500 ~
#8600 sandpaper, and il the surface is soiled, clear with
acioth dipped In alcohol.

t3) Bolorcoilshort tes
Cheek the continuity belween (he rotar goil and slip
ring with a lester, The rasistance should be near the
prescribed value,
It Ihe resistance Is axtemely low, there is a layer shors
at the rolar ool if the resistance s infinite, the coil s
open. In ether case, replace the rolar.,

Hegstance valua; Anpeox 383 =015 (5l 2040

[4) Fotor cedl around test
Check the rotor coll for grounding with & tester, or by
chacking the continully between one slio nng and the

rotor core or shatl, e

A P i
Pramiad o Jioam

FTLH A

1118

4-B.3 Stafor coil
1) Stator coil short 1est
Gheck the continulty betwesn the lerminals of the
stator coil. Measure the reslstance betwaoen the outpul
lerminals wilth a lester. The resistance should be near
tha prezcribad vaius,

IT the stalor coil (s open, indicated by infinite

reslstaﬁe:, it st be replaced,

Appras (ET285 (el 2090 2-plhese res stanca

RAeszislance vali=s

12) Stator coil ground tast
Check the continuity between ons of the stator coll
leads and tha sfalor core
The stator coil 15 good i the rezistanceis infinite, If the
stator core is grounded, indicaled by continuity, It
mu .SJiLH-’ raplacad, A 1

{1) Hrush wear
Check lhe brush length.
The brush wears very lillle, but replace the brush if
worn over The wear imit line printed on the brush:

’
Wt Hinil Ciine [brusks
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i
Wiear il
70 102754

= .‘.ilaintanan-:;-;-.'_ srandard
~ Brusn ength 145 (05708 |
(%) Brush spring pressure measurement
Maasure the pressure with the brush protruding 2 mm
from the brush holder, as shawn in the ligure, The
spring s nomnal i the measured value is over 150 gr
Confirm that the brush moves smaothly in the holdar.

.‘:;"_"-‘

G
— .

Arusn spring slrﬂnglh]}:ﬂ.‘l =dag (0.6BE 0.761 H:ur tNEW orushy

4-9 Reassambly precautions
Atter inspection ang servicing, reassemile the parts in the
reverse order of disassembly, paying careful attantion to
thie ballowing itams:
1) When soldering the stator coll leads and diodes, hoid
thermn with needis nose pliers and scidar guickly
(7} Ba sura that the nsulalion bushings, ete, ame Installed
L correctly when Installing the terminal bolts and SH
holder mounting sorew.

4-10 Altemator performance test
4-10.1 Test equipment

Tasl ﬂq.JIpnﬁnt Quanliy | Specifications

Datrery 1 2y

DC voltmeter 1 0 ~ 50V Range 05
DG amimetsr 1 0w D0 Hanﬁ;-"l'_ﬁ

Variahte resislor 1 u ro 10 capacity 1 kKW

Switan 2 Switch capanity 40 A

4-10.2 Perlormance tesi circuil

Fo v Tacnometar

iR Ammeles :
C:\_‘}%J Lo Walimelas +-$- B,
I["FI;’-H-':‘! t +
i 4 19 (J\' yariania
'\ _.__'.'i,r'__r“‘ PR O

-y

"a,

| 1]
| il Battary| =
| T E'H"J'."llf LT_‘

4-10.2 Performance tesl

1 Bpead measurement al 12V 26V rissspeesd)
| {a Slart the alternator siowly after opening SW1 and

closing SW2
by After the alternator has reachec a speec of

appraximalely 500 rpm, open swilch SW2,
Graduslly norease the alternator speed while
watching the voltmeter, and read the speed on the
tachometar whan the vollage reaches 13V
The spoed at this time |5 1,000 rom or less, and is
the 13V rise spead.

(e

id)

Proeded ml JanaA
FO2GASOPE

(2] Cutput cumment measuremenl

(8} Set the resistance ol the varable resislor In the
circuil in the figqure to maximum, and drhve the
allerator after closing SW1 and SW2,
Increase the allernator speed to 5000rpm by
adjusting the variable resistor, maintalning the
voitage at 13V,
Meaasure the deflection of the ammeler al this
Lirme,

(dl Anoutbut current of 31 A s normal.
(@) Perlarmangs test precautions

{a) Connect the alternator A terminal and battary ()
terminal, and the E lerminal and ballery ()
lerminal wilh 2.5m o less of wiring having a cross.
sectional area of B mm® or more.
Cheek the wires for correct or loose connectian,

i)

(=)

kb

11-20
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4-11 Alternator troubleshooling and repair

_l:l'l_Fﬂl lure to charge

Prablem

'C;-'EII:I_S_B'

-'I:I"il_rlnq1 CUrrent

Carractive actiun

C'l:n:'; snorted, o dsconnecied

Allernator

Transisiar ragulator

{2) Battery charge insufficien! snd

Raopair of rpiacs
5

Cpen, groundad. or ehorted ool
Terrminal ineulaar missing
Do fonity

Reglace
Rapalr
Replace

Transisto r*.—'-'g',ul'é't'ur fauity

discharge occurs sasily

}‘lap!w;e rizgulator

Problem

Cause

Corrective action

Wiring

Ganarator

Wiring sharted of loose, wiring Ihickness or lenglh unsuitable

Fapalr o rephacs
B places

Rotor coil layver 2kort
Stator coll layer short; One phase of slator ool opan
Sfip ring dirly

V-tell loose

Brush coeact laulty
D= fanlty

(3) Battary overchargsd

Heolace
Aaglace

Clean or polish
Retiohten
Hepair

Repisoe

Problam

Cauge

Correclive action

Batiery

Tranzislar ogdlaton

{4) Currant cfﬂrgg_ unsiable.

Flactroiyte iow ar unsutanhe

"Ji_ugulﬂlm lranaistor snorted

Problem :

Cause

Add distiliez walar
Adjust specitio weight
Replans

Rz ploge regulatar.

Wiring

Wiring shorted at-a hmﬂf in the covering duo m_hull
vibratinn ar Intermittent contact al break

Raepair or repiacs

Altermalon

Primted en Japay
G ke BT

Layer 570

Balance spiing demages
Siip ring ity

Cod ppen

11-21

Repiass
Repiaco
Hiaplace
Hepair cr.replaca
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5. Alarm Circuit

Mar switah Waser tempargiura lamp

OFF

r'/.-_é:\ICIN
b4

Batrery swizch loption)

=
b

DI presaure ‘amp

Water temosratuce switch

Hatlasy 120-70H iMIB )

L
Alrernaior I

e
@@_.

Charge emp

O prosfia
) e
4 iy =
i aressuTe EW 180
=3 —

Ha

Cannastizn diggram of adrm sred

In order 1o indicate whether or nal the lubricating oll is
baing fed to each angine sectior properly during engine
pperalion, and whather or nol the temperature of coaling
waler is normal, alarm lamps have been provided in the
oparating room and thesr swilches have been arranged
on the engine side of the roam. If any abnormal con-
dition is noted, the proper lamp will come on and also a
buzzer will sound 1o give waming.

5-1 Qil pressure alarm

It the engine oil pressure s balow 0.2 +0.1 kglom®, with
the main swilch m the ON position, the contacts of the
oll presaure swilch are closed by a spring, and the lamp
is Illuminated through lamp —= oil pressure swilch —
ground cirewil system. | the oll pressure s narmal, the
switch contacts are opened by the lubricating  Gil
pressure and the lamp remains off,

W M Ol pressute awilzy

[

r (D00 prosaui alarm niscailty

il pressum

Pypwied in Jopan
FIETANHIH

Adarm buzzer

il pregsure 4v 1
Farl M

Dil pressuse unll specificaticre
Rated voltags | 12v

Spring Cantacts
%

12408050451

Operaling prassure. | 08 =007 kglam? (1,422 < 2566 Ihfin *)

Lamp cagacity; aw

22
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Inspaction

Friobilerm | IFspectioT item
1. Fuse Hown

Corractive dction
Replace tusa (208)

Inspection mzthod
Visual nepedtion

2. 06 pressune lBmp

[1] Visua! ingpaction Raniacs lamp
(2 Lamp nal lluminated

ovan when main swileh sal (o
0 psilon and terminals o oil
pressure switch grounded

blown aut

Larma not lluminated when

rmail zwileh sel o ON
3 Operatior of ol pressure
ewitch

Larmp itluminates Heptace oil pregsure switch
whven Chocked a5 desoribed

i 2 ghove

1. 0nl level low

Stop angine and chack il Audd ol
loviel with dipslick

2 Ol preesurs ow
Lama net exting uished

Fepar besning wisar and
adjust regulaior valve

Measure ol | pressure

wehile engine runming X Oll prassura faly

nreasura switch laulty

Swltar fauty of abronral ;'.l.-t-.i_'l:l | Foplace il prossure swilon

anc (2) aboyve

4. Wiring betwesn lamp and ofl

Gt tha wirling batwean tha
lameg anz ewitch and wirs with
separale wie

Repsir winng hamess

5-2 Cooling water temperature alarm

A water temperature lamp and water lemperalure gaups,
backad up by an alarm i tha Instrumant panel, are used to
manitar the temperaiure of the enging eocling. water A
Rlgh thermal expansion material 15 sl on the and of the
waler Iemperaiure unit Whan Ttha cooling water
temperature reaches a specilied high temparature, the
confacts are closed, and an alarm famp and buzzer
are activaled al the instrumenl pansl,

Main Swilizh

Al buzzer

Water temparature unait

-':— Halluy

(WU TAT tArmoErElLra RErm iy

Crrent capacity

o QFF

Fibal larmg: 12 ¥, 3 W
Akamm Duzzar 12 W 1W

DChEy 74

Waler temperatura unit
Part Mo 46150-0045350

The parts of the alarm circut which must be checked ara
the open pilot bulb, fuse. and wirng. To check,
dizcornact 1he wirlng at the water temperalure unit side
and ground the cord—Ihe pilol lamg |s narmal if the pilot
lamp  Muminates Moreover, be sure to check the
operating lemperalure of the unit aftar replacing.

Prinfed in dpar

FrEIALGTE

5-3 Alarm buzzer

The alarm buzzer sounds when the engine ol pressurs,
cocling watar temparalurs, ar charging becomeas sbnormal,
The lrouble scurce is indicated by umination al the
appropriate slarm lamp simullanecusly with the sounding
of the buzzer,

Tyne Wil-02

Vaoltaga 10~ 15V el
Currant draln 1L;£Irr-‘r|--f~

Sound leva ToOdBA) al 1m

'Neign[ 02k

Part Mo, 12427191550
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Chaprer 11 Electrical System
5. Alarm Cirenir

Sh Y SM

Normal operation |5 as tollows:

Alarm bapgesr Charge lamp il pn:-,':s.u;m 'u".'ﬂlcrterrrpeml_um
larmp lerrp
Maln mwitch ON, anglne stoppacd Alarm [Huminated IHurriinizled Estinguished
febai switch DM, 29ging running M alarm Extinguishad Extingusred Exlinguisted
<y swiich OFF 2ngina stappan M alasm Extinguishad Extinguiahed Exlinguished
5.4 Charge lamp
it the voitage gansrated by the altemstior excesds thal of
the baltery terminal during engine aperation, charging of
battery takes place and the charge lamp goes out. It any -
annormal  condilion develops 0 the charging circult
during engine operation, the lamp will go on and an *
alarm buzzer will sound.
Inspaction
Prabiem Irspection dem Inszection method Flemedy
1. Fuso is bliran, Vizual Inapection (204, fusoh Roplace 208 fuse,
?l’ﬂ'w'm l.arrq': 'is buirrit 1",11'1!'. | 1. Mieual 11.5;'.41.-.[‘-”&)“ _Panﬁl_a:a lami

Lamip not lluminated when

.r?am switch st 10 ON

2. Turn O Rew' switch, remons
L termral Gord of alternator, .
and ground e gond,

Lemp will neof come o,

=, Fegulator operation.

Inspaction according o
procecures given in (@
cadsas lamg to comea on.

| Ftap]a:ca requiEtor within

allarmatir.

1, Allermator operalion.

Lamg nol Enlﬂguisl‘fed while
ETIRINE ruraing.

Mrinted i Jepas
Foz3AMTs

1) By Luring ON the ey switch
. Make sure of Ihe battary

wollage acroas the Foienminal

aard of the allemates and

aa thing congucior,

(&1 The rw-loag wollage dewaloped

by ihe alternator is low.

isama prosadures as those for

measusng 13V [gee page |

11-24

When tha vollage 50,
check tor lusa and Cattery
capacity.

Falar o the sections on he
inspaction and servicing ol the
gltarmal or




Chupter 11 Electrical System
&, (her Flectric FEguipment
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6. Other Electric Equipment

6-1 Fuse

The fuse is installed In order 1o protect the circult of
‘each electrle device from overioading. I 0 s Blown

during &ngine operalion, Install a new fuse with a rated wanal
capacity after thoroughly checking each j.irr:uu Ior
abnermal gigns. Altarnatsr
it
Tubular luss lar motorcars || N R
o | Dulside Diamatar of socket wh G '3 .
dimansions . i
rrrm) Lurgih 3018
Clapacity - | sl
= : s

Mote! Be sure to usa 204 fuses

6-2 Instrumeni panel

mm in )

Chafge amp

AtarY lamp 121 [uETicet ng 2l pressure

Alarm laimp by caaling
WAl RMpAraturg

T Marvswitoh

BAlarm .hu': er

Sterting push button

Frizied fn Jopon
FOZ3A007A 19.55
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Chﬂ;?ﬂ'r.'” Elecirical System

6. Ogher Electric Equipments

6-3 Tachometar
A lachomeler thal monilors ring gear spesd and converss |t
lo frequancy to operale the meler is optianal,

(1) Oparating circuit —=—0 :
el g MIE < 15

¥
r
£
H.ng__: aaar o

S FEM

Awdnn

"
—--||-———-l)—r

A -y G W +HE - Battery 12.%
o
Sencer unit |
ot -
= |
Tachomelar
S o Tachomeler
sender unit
TSME-H YEM12-R
Yanmar No. 124070-91 160 12407397100 10457191100
YOG |
IWesl Germany) 0804007007 A30 23001800 4. 23019002
Part Mo
(2] Sender unit senzitivily Hmits
¢ 4 I ] _|
A =)
L B 1 SRR TT]
- !
L :_.r"_'/-"f h-EE: Z0NE
R guae 5pdi] _ = et
| ! imuEss) s =
4 a5 12 $:8 20 28
F Bonder unil 2rc rog gear clegrance C imm
& YEMAR  YSMIZ-R
.’_i:' Mool nng peer teeth 114 124
Mowuls 254 2.54
| Tachometer frequancy GE60 Hz  7.550 Hz
;'
i
[
g
| Frinteg dn Japan ;
! FoRIANITE 11-26
s LM VT
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