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PNEDICI

Ttis text book hes been coopiled for tbe SBAIIEC ,orksbop
tr.ioee6 rho rr€ dtidying variou! aapacls of tlE Intaro.l Codu!-
tioo EnSine. there ere teo seperate angineering fieldr .s.ocilted
sith th€ Internal Co[bustion Eo8ine, one is c€ntered arouod
th€ory and the otbet i .  Fsctice,

In other ?ords, kno$ing rbout or underatrnding the
ptinciples of sn engine sre otre thin8, hendl inS or op€r.tin8, lnd
reprir ing i t  eEe quit€ another.

A good pr.ctic.l ergioeet, .bould be rtill firl lnd Fofi-
cient io the operation, repair and oaitrtenaoce of an engine. Itia
bool is provided .a e suppleEent to the studentar courae eorlt
lecture6 and practicel d6ron6tration! to enhanc! th€ir undet-
rt lndin8 of the entine, AlthouSh [roy t€chnolo8ical advrncea
h.ve been ned€ in otheE fielda, the fundaentala of thc Internll
cdbustion EnSin€r sre, es Ft, unchrnted.

Shinto YAUIIIOTO
I!atruc tor

June 1990
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l . d TIB PXACTICAL TTAIXIf,C TITE Ef,CIf,ES

what do you suppose is meant by "mderetanding" an
lnternal Conbust ion Engine?

If  you should ever arr ive at a thorough understanding of
the Internal Combust ion Engine the prospects of e br i l l iant
engineering cereer ei l1 open up before you.

l iowever,  because the Internal Combust ion Engine is tbe
kind of syster rhich iotegrates almost al l  aspects of technologt,
including thernodFanics, gaining a Ehorough underetanding may be
a s k i n g  a  l i t t l e  t o o  E u c h  o f  o n e  p e r s o n .

The fol lot ' lng f igure helps to shoc the var iety of
brsnches of engineering ehich for[ t  the var ious conponents of th€
Internal combust ion Engine.

l : . lu id dvnomlcs

@
Fffii,,81-

T  L  - i  b o  I o g y  ( L u b L l c a r  i o n  E n g  i r F p L - .

C l r c n i  c  a 1  l - n n l n e e r . t r r r ,  C o n b u s L i u h l lnelnee r1tr
' I  I '  e  r m o d v l l r , r i c s

E l e c t r o n i c s ,  c , , r '  L  r o f  I : r g i r i ; ; ; i , , g
E l c c t r i c n l  l :  , j i I e a r l n g

? r o d u c L i o n  l n g i n € e r i n g ,  l l e c h a n i c a l  I ' t e r a ] 1 o g y R e l  i a b i l i  E y  D n g i n e e r i n S

F i g .  l . I .c.  Engine and i ts related EngineerinS systens
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Learning sbout the var ious .spects of the I .C, Engine
l ' i l l  provide you oi th many vsluable rki1ls ehich can equel ly be
appl ied to e $ide range of important ereas in our modern
t e c h n o l o g i c a l  w o r l d .

I t  is best that t rainees leern both the theory and the
prect ice ehich ere el tsent iel  for s Sood engineer and the old
adsge rrFect ice nekes perfectrr  bolds true here,

To do this,  one of the f i rst  prerequisi tes is that you
leern to teke good notes and to f i le the inforrnat ioo that you are
given. Thi€ infornet ion ei l l  accunulete ovet the year! .

As easi ly acquired krowledge i6 equal ly eesy to loae'
this infonnet ion should slso be sinple to retr ieve and cles3if ied
a c c o r d i n g  t o  i t s  p u r P o 8 e .

Keepi$g e Sood not€ book is e pract ical  contr ibut ion
tosards becoiog a good enSineer r .ho si l l  be of benef i t  to
Bociety,  end proud of his profession.

2. PNBCAT'IIONS FOR W(NXSEOP PBACIICB AXD s TBrl II'II8 FOT
ASSEIBLY T'M.T Il|D LITTIf,G

Please keep in niod that the notk8hop belongs to
SEAFDBC, aod no! to ary one individual.  IJe nu!t '  there-
fore, teep and maiotqin i t  in good condit ioo for as lotrg
as possible, 60 that i t  e i l l  be of great benef i t  to Fu
and the next betch of t rainees.

Never forget SAFETY FIBST. Cerele€s pract ice i6 al l tayg
fol loued by pain and injury.  ob€€rve et el l  t ines the
sorLshop sefety rules ehich are l isted here:

I te fol lor. ing three points are essent ial  for eefety in a
eorkshop; do not forget thcnl

l .  csre for you yourle1f ( there are no lrpare perts for
your body)

2. Care for your col leegueB, partnet,  your group, and
the peraon neareat to J,gu.

3. Care for the tools you use.

l .
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l n  o r d e r  t o  k e e p  t h e  s o r k s h o p ,  e s p e c i a l  l y  t h e  e n g i n e  a o d
t o o l s ,  i n  g o o d  c o n d i ! i o n  y o u  n u s t  e l e a y s  c l e e n  t h e m
d u r i n g  a o d  a f t e r  p r e c t i c e .  l f  o i h e r r i e e  y o u r  p r e c t i c a l
e x p e r i e n c e  l ' i l l  n o t  b e  q u a l i f i e d  a n d  y o u  o a y  c e u s e  a n
a c c i d e n t .  B e s i d e s  r h i c h  t i d i n e s s  s h o r r s  g o o d  w o r k i n g
h a b i t s .

D o  n o t  t o u c h  t h e  o a c h i n e s  o r  t o o l s  i f  y o u  h a v e  n o t  h a d
a n y  p r e v i o u s  e x p e r i e n c e  H i t h  t h e n .  N e v e r  p r a c t i c e
a l o n e .  N € v e r  t o u c h  a n y  m a c h i n e  w h i  l e  i t  i s  r u n n i n g
( u n l e s s  i t  i s  r e q u i r e d  t h a t  y o u  d o  s o ) .  T a k e  c a r e  L h a t
y o u r  c l o l h i n g  d o e s  n o t  g e t  c a u g h t  i n  t h e  m € c h i n e r y .
R e f r a i n  f r o r n  p r a c t i c a l  l , o r k  a f t e !  t a k i o g  c e r t e i n
m e d i c i n e s .  D o  n o t  o p e r a t e  a n y  n a c h i n e  o r  t o o l  t h a t  i s
n o t  r e q u i r e d  f o r  y o r . r r  p r a c t i c e  p u r p o s e s  e s  i t  n a y  c a u s e
y o u ,  t h e  i n s t r u c t o r  s n d  $ o r k s h o p  n o n i t o r  a n d / o r  o t h e r
t  r a i  n e e s  u n n e c e s s a r y  t r o u b l e .

a. A s  p r e v i o u s l y  l n e n t i o n e d ,  k e e p  a  r e c o t d  o r  n o t e  b o o k  o f
a l  I  p r a c t  i c a l  p r o c e d u r e s  t o  i n p r o v e  y o u r  e n g i n e e r i n S
s k i l l s .  T h i s  r e c o ( d  w i l l  b e c o n e  a  v a l u e d  p o s s e s s i o n ,  e
i e t e r e n c e  n a n u a l  o f  e l l  y o u  h a v e  l e a r n e d .  l t  I . i l l  h e l p
y o u  r e v i s e ,  a n d  g h o u l d  b e c o n e  a  s t o r e h o u s e  o f  i n f o r o s -
t i o n  y o u  r , i l l  b e  a b l e  t o  r e f e i  r o  t i m e  a n d  a 8 a i n .

l l o r k s h o p  S a f e L y  R u l e s  ( A s s e n b l y  r r o r k )

S m o k r n g  i s  s t r i c t l y  p r o h i b i t e d  d u r i  g  r o r k s h o p  p r a c t i c e ,
e x c e p t  d u r i n g  t h e  b r e a k  p e r i o d s  a n d / o r  i n  t h e  s E o k i n g

L i s t e n  a n d  c a r e f u l l y  o b s e r v e  a l l  t h e  i n s t r u c t i o n s  a n d
c a u t i o n s  g i v e o  b y  t h e  i n s t r u c t o ( s  o r  ! h e  a s s i s t a  t s ,

2 .

L  N e v e r  i n d u l g e  i f t  p r a n k i s h  p l a y  o r  i n  o t h e r  s i l l y
a c t i v i t i e s .  Y o u  o a y  c a u s e  y o u r s e l f  o r  s o  e o n e  i o
t h e  v i c  i n i l y  s e r  i o u s  i n j  u r  y .

S o m e  p e o p l e  s a y  " A c c i d e n t s  r i l l  h a p p e n ! r r  B u t  s a f e t y
e x p e r t s  d o  n o t  a 8 r e e .  T h e y  s a y  " a c c i d e n t s  a r e  c a u s e d  b y  c e r e l e s s
a c t i o n s ,  b y  i n a t t e n t i o n  t o  t h e  j o b ,  a o d  b y  u s i n g  d a m e g e d  o !
i n c o r r e c t  t o o l s " .  r r F e w e r  o r  n o - a c c i d e n t s  o c c u r  i n  a  g h o o  t t t e t  i s
k e D i  n e a t  a n d  c  l e a n r r .

T o  p r e v e n t  t h o s €  a c c i d e n t s ,  f o l  l o r t  t h e s e  s s f e t y  r u l e s :

I o r k  q u i e t l y  a n d  g i v e  f u l l  a t t e n t i o n  t o  t h e  j o b  i n

K e e p  y o u r  t o o l s  a n d  e q ' i i p n e n t  u n d e r  c o o t r o l ,
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D o n ' t  c a r r y  s h a r p  o b j e c t 6 ,  s u c h  a s  a  s c r e w d r i v e r ,  i n
y o u r  p o c k e r .  Y o u  m a y  h u r t  o r  s t a b  y o u r s e l f  o r
d a n a g e  c  I  o t h i  n g  a n d  u p h o l s t e r y .

M a k e  s u r e  t h a t  y o u  a r e
j o b .  D a n g l  i n g  s  I  e e v e s
r o t a t  i n g  n a c h i n e r y .  Y o u
b e  r n g  c a r e l e s s .

p r o p e r  I  y  d r e s s e d  f o r  t h e
o r  t  i e s  c a n  b e  c a u g h t  b y
! r i l l  b e  i n  g r a v e  d a n g e r  b y

6 ,  D o n ' t  r e a r  s a n d a l s  o r  s l i p p e r s .  t e a r  f u l l  l e a t h e r
s h o e s  s i t h  n o n s k i d  r u b b e r  h e e l s  a n d  s o l e s .  S a f e t y
s h o e s  a r e  t h e  b e s t  f o r  r h e  \ r o r k s h o p ,

i l i p e  e x c e s s  o i l  a n d  g r e a s e  o f f  y o u r  h a n d s  a n d  t o o l s
s o  t h a t  y o u  c a n  g e t  a  g o o d  g r i p  o n  t o o l s  o r  m a c h i o e

B e  c a r e f u l  t o  l r o r k  i n  c o l  I a b o r a l i o o  i r a t h  y o u r
c o l l e a g u e s ,  e i v e  a  s i g n a l  o r  t e l l  t h e n  b e f o r e  y o u
a b r  u p t  I y  n o v e  o r  r o ( a t e  a n y  p a r t s  o f  n a c h i n e r y
o t h e r w i s e  y o u  m a y  c a u s e  i n j u r y  t o  y o ' i r  c o l l e a g u e s .

I 0 .  N e v e r  p o s i t i o n  y o u r s e l f  n e a r  t h e  l o a d i n g  I , l i r e  a n d
r o p e  o r  s t a n d  u n d € r  a  h e a v y  \ r e i g h t  s u c h  a s  a  h o i s t

A i t h o u g h  a l l  m o v i n g  p a r t s  o n  a  n a c h i n e  o r  o t h e r
w o r k s h o p  e q u i p n e n t  n u s t  b e  p r o v i d e d  w i t h  g u a r d s ,
n e v e r  p o s i t i o n  y o u r s e l f  o r  s t a n d  i n  t h e  s a n e  p l a n e
a s  t h a t  o f  h i g h  s p e e d  r o t a t i o g  b o d y  a n d  d o  n o t  t o u c h
t h e  r o t a t  i n g  b o d y .

12 .

t 3 ,

U s e  e x t r e m e  c a r e  w h i l e  n a k i n g  a d j u s t m e n t s  o n  t h e
e n g i n e  o r  e q u i p r e n t  e h i l e  i t  i s  r u n n i n g ,  k e e p  y o u r
h a n d  a r a y  f r o m  n o v i o g  p a r t s ,

r f  y o u  s p i  I  I  o i  I  o r  g r e a s e  o r  a n y  I  i q u i d  o n  t h e
f l o o r ,  c l e a n  i t  u p  i n m e d i a t e l y  s o  t h a t  n o  o n e  c a n
s l  i p  a n d  f a l l .

U s e  S E A F D E C  W o r k s h o p ' s  e q u i p n e n t  a n d  t o o l s  l J i t h
a s  o u c h  c a r e  a s  i f  t h e v

clear a\ray any piec€s of equipneot from the tdork
a r e a  u h i c h  m a y  o b s t r u ( t  y o u r  w o r k .

A c c o r d i n g  l o  m y  e x p e r i e n c e ,  a  s k i l l e d  i n e c h a n i c  o r
e n g i n e e r  n e v e r  s u f f e r s  a o  i n j u r y  w h e n  t h e  q u a t i t y  o f
w o r k  i s  e x c e l l e n t -  a o d  h i s  \ r o r k i n g  s u i t  i s  n e a t .

l lo t  e :
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2.3 Sefety Rule6 for l , i f t inS

A high percentege of id jur ies and accidents occur shi le
the engine is being ratroved, dut ing cl€ening or instsl l ing pe.ts.

l.rhen it is neceaaary to remov€ co[podents or tranpfer
the eeight,  the Bl ings or cbains nust be festened . t  an an8le to
the object to be I i f ted. Please note that with en incr€e3e in
angle the force on the sl ings increeBe€ and Eey eveotuql ly exceed
the loed capecity of tbe sl inSs.

90 1eo lro , 17o
+  o l r e ( ' )

The greeter the engle bet lreen the sl ings, chains,
ropes used when l i f t ing e piece of equiFent the gieater
strsin otr them atld the stronger they oust be.

the



3. TIXX.S (To b€ prep.red lrefore prrctice)

Ref. No. DescriDt ions

l  Spanner

2. Key lfrench (trex-Read wr€nch

-  6 -

@{rurr.lrrs
cross-SLOT)

Q (negurar)

Renarka

19 !r[

TooI g

or Al len $rench) R-04

Ring Band (Rin8 conpressor) ll
. 43 {tt

o
I
il
l4 .

P i s t o n

Spenoer

Scren Driver

Scren Driver

Torque lfrencb

Socket l f rench

Rdtchet Type

P l  i  e r s

Ber

8 x l 0 m

Mediun size

uediuD size

7 .

8 .

10 .

l I .

t2.

13 .

14 .

lfrench

12 nm

07 .5dmx40mr

Thicknegs cauge

Tuo Stroke Cycle oi l

lfoodeo llall|ler

I leasurenent tools (To be prepsred b€fole prect ice)

Micrometer -----------------  I
Dial geuge nith stand ------ 2
Cyl inder gauge -------------  t



4, IGAStrRII|G T()()I.s

I tere are nunerous types of neasuring tools used during
engine assenbly sorL. lb is cbapter wi l l  deal with uethods for
usina sone of th€ most fr€quent ly encouotered types.

l .  v e r n i e r  c a l i p e r s

As shonn in the f igure beloe vernier cal ipers consist
of t ro jaws, Ooe jae is f ixed to the bean and the other to the
vernier nft ich sl ides eloog the besm. The vernier of the tool '
€€curete to 0.02 ED, he3 19 m scale graduat€d frect ional Psrts
in 20 equel div is ions. Tt is tool  can measure intetnal diemeters,
external disneters, end depth, Also, dinensions can be rneasured
sitbin an accurecy of 1/20 nn (0.05 lm), ad i l lustreted in the
fol loeing exatrp1es.

- 7  -

tleasurement of outer diaflenters
s tandara t  wer i ia r  ca l iPe !

neasJ .enen t  o f  i n s i . de Depth  hcasurenent
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.  Resd ing vernier cal ipers

If ,  for exerple, we consider the trD scales of
the cal iper nt ich overlap each other,  es shotJn in the diagr€r.
below, the fol lowing procedures should be undertaken to obtain €
readins:

l .  Read the beam scale just before the 0 of the
v e r n i e r  s c a l e  . , . . , . .  1 2  n u n

2 . R€ed that graduat ion on the verDier scale nhich
exact ly coincides witb a graduat iod on the b€sn
s c a l e  . , , , .  0 . 6 5  m l  ( I n  t h i s  e x e m p l e t  2 5  o r l  t h e
be&n scale coincides i r i th the vernier scale 65).

3 .  A d d  i t e n s  ( l )  a n d  ( 2 )
The reading is therefore 12.65 m

?hus, eben reading staodard veruier
second digi t  fol loeing the decimal point is elrsey€
neens measurements celr  be made to 1/20 m.

r 0 r 5 30 35

cal ipera, the
0 or 5, ehich

2 5

tr'fi+.rlF4rd
o  2  4  6 1  8  1 0

Coinc ided point vernier scale

Uicr€me ter

The micrometer is desianed for external t leasurement6
to an accuracy of 0.01 m.

operating principle:

I f  the scr€w ie turoed one coEplete revolut ion, i t
t raverses ooe pi tch into s f ixed out,  Sirni lar ly,  i f  tbe screr
rere revolved only half  a turn, i t  would treverse half  e pi tch.
The nicrometer is based on thia pr inciple and is e neasuring
inat.ument ehich cao precisely indicsre the distence a €crew
traveraes. The various parts of a microneter are shof ir  in the
fol lowing diagram. The nicroneter consists of a fr&re, an envi l .
a  6 p i n d l e ,  a  b a r r e l  ,  a  t h i D b l e ,  a  r a t c h e t ,  a n d  I  l o c k  n u t .

2 .
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A n v i l

-:!-

.  R e a d  i o g  m i c r o n e t e r

T h e  n i c r o m e t e r  s p i n d l e  h s 6  s n  0 . 5  m  p i t c h  s c r e e .  T h e
t h i n b l e  m o v e s  s i r u l t a n e o ' r s l y  u i t h  t h e  s p i n d l e .  T h e  c i r c u n f e r e n c e
o t  t h e  t h i n b l e  i s  d i v i d e d  i n t o  5 0  e q u a l  S r a d u a t i o n s .  T h e r e f o r e ,
ooe corplete revolut ion of the thinble noves the spindle by ooe
p i t c h ,  i . e . 0 . 5  m n .  s i n c e  t h e  t h i n b l e  h a s  5 0  e q u . l  S r s d u a t i o n s ,
I  g r a d u a t i o n  l r o u l d  t h e r e f o r e  b e  e q u e l  t o  0 . 5  x  l / 5 0  -  l / f 0 0  u n ,
n h i c h  i s  0 . 0 1  n m .  T h e  m i c r o n e l e r  s l e e v e  h a s  t t ' o  s c e t e s ;  t h e
upper scale has I  nn graduat ions end the lorrer one has 0.5 |m
g r a d u e t i o n s .  l l h e n  t a k i n g  m i c r o E e ! e r  r e e d i n g 6 ,  f i r B t  r e a d  t h e
u p p e r  I  r m  s l e e v e  s c a l e  a o d  t h e n  t h e  l o e e r  0 . 5  m  s c e l e .  F i n a l l y
r e a d  t h e  0 . 0 1  m  t h i | l b l e  s c a l e .

Spindle Thimbl€ Ralchel  s lop

: _ , _ :  _ -

S p i n d l e  B a r r e I



E x a m p l e  A  ( F i s .  A )
U p p e r  s l e e v e  s c a i e
L o w e r  s l e e v e  s c  a 1 e

. ' .  F i n a l  r e a d i n g

E x a n p l e  B  ( F i g ,  B )
U p p e r  s  l e e v e  s c a l e
L o v e r  s l e e v e  s c a l e

. ' ,  F i n a l  r e a d i n g

t l
l e s s  t h a n  t h e  h a l f  s c a l e
t 3
l l . 1 3  m n

-  10  -

E j B .  A .

n m  ( 0 . 5  m )
8
e x c e e d s  E h e  h a l f
7
8 .57 or,

1,1,4f1,,,,{,

\f'l'ltl/r

F i g ,  B
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In Figs. C and D the nininun reading is 0.01 t l 'n.
However,  i f  a smal l  gap is st i1l  observed, a resding to 0.001 d!
can be made depending on the ski1l  of  the r€sder.  Al though there
are ninor v€r iat ions anong the di f ferent types of in icrolreters,
for a typical  0-25 run microrneter one graduat ion of rhe rhi  ble
scale is approxinately equal to 5 t imes the sleeve basel ine
t h i c  k n e s s  ( S e e  F i g .  D ) .

lvlethod ol reading ."""M."..,-
,.Lo"

F i g .  DF i g .  C

Hoo to read the nicrdnetet

As you becorne nore experienced in using the micro-
oeter,  i t  becones huch easier to apply your ski l l  end judgatrent.
I n  F i g ,  C ,  f o r  i n s t € n c e ,  t h e  r e a d i n g  e o u l d  b e :

sleeve scale reading
Thimble scal e readinS
Approx inate readins froD j  udsement
. ' .  Final  nic roneter reading

7 m'r

3 l ro
7 .373  m

Thus, by usina an educated guess, measurenent can be
nade to 1/1000 mn. Hoirever,  to precisely measure ro 1/f000 nrn,
other types of nicroneters such as the vernier or rnicron nicro-
neters, uhich have minint l l l  sraduat ions of l /1000 r l ln,  should be

. uicrometers ! , r i th a vernier scale (Vernier Microneter)

In order to nake readings ro l /1000 Imr nore rhe
graduat ions on the sleeve above the basel ine, as sholrn in Fig,
E. To read the micrcineter f i rst  read the I  f t !  and 0.5 I Im
g r s d u a t i o n s  a n d  t h e n  t h e  0 . 0 1  m  t h i m b l e  g r a d u a r i o n s .  F i n e l 1 y ,
instead of guessing, read the l /1000 mn graduat ion on rhe vernier
s c s l e  r h i c h  c o i n c i d e s  l r i t h  a  g r a d u a t i o n  o n  t h e  t h i m b l e  6 c a l e .

35

0 5

lrrrl
t t r t t r l
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Method o l  reading

F  i g .  E

S a m p l e  r e a d i n S  o f  t h e  V e r n i e r  M i c r o t n e t e r
0 . 5  u n  s l e € v e  s c a l e  r e a d i n s  . , . . . . .  6
0 . 0 1  m n  t h i m b l e  s c a l e  r e a d i n g  . . . . .  2 l
0 . 0 0 1  t u n  v e r n i e r  s c a l e  r e a d i n g  . . , ,  3

F i n a l  m i c r o m e t € r  r e a d i n g  . , , , . , , ,  6 . 2 I 3  n t l n

D i a l  g a u g e  ( D i a l  t y p e  i n d i c a t o r )3.

T h e  d i a l  g a u g e  i s  a n  i n s t r u m e n t  w h i c h  m a g n i f i e s  a n d
d i s p l a y s  s m a l  I  m o v e n e n t s  e x e r t e d  o n  i h e  n e a s u r i n g  t i p .  R e a d i n g s
a r e  m a d e  o n  a  S r a d u a t e d  d r a l .  T h i s  g a u g e  c a n  n e a s u r e
c o n t i n u o u s l y  a n d  i s  t h e r e f o r e  v e r y  $ i d e l y  u s e d  f o r  c h e c k i n g  t h e
a c c u r a c y  o f  n a c h i o e  t o o L s ,  s e t t i n g  u p  m a c h i n i n g  o p e r a t i o n s ,
c h e c k i n g  s l o t  d e p t h s ,  a n d  c h e c k i n g  t h e  e c c e n t r i c i t y  o f  c y l i n -
d r i c a l  o b j e c t s ,  l t s  p o p u l a r i t y  i s  f u r t h e r  e n h a n c e d  b e c a u s e  i t  i g
a s  e a s y  t o  r e a d  a s  a n  o r d i o a r y  v a t c h .

S t r u c t u r e  o f  l h e  d i a l  g a u g e  ( F i g s .  f  a n d  C )

T h e  d i s L  g a u g e  h a s  a  s p i n d L e  ( S ) ,  a  p o r t i o n  o t
$ h i c h  h a s  b e e n  m a c h i n e d  i n t o  a  r a c k .  t l h e n  t h e  s p i n d l e  m o v e s
v e r t i c a l  l y  i t  t u r n s  t h e  f i r s r  p i n i o n  ( a )  n e s h i o g  t r i t h  t h e  r a c k ,
a s  I , e l l  a s  l a r g e r  g e a r  ( b ) ,  w h i c h  i s  o n  t h e  s a m e  s h a f t  a s  t h e
f i r s t  p i n i o n .  T h e  l a r g e r  g e a r  t u r n s  t h e  s e c o n d  p i n i o n  ( c )  w h i c h
a c t i v a t € s  t h e  d i a l  g a u g e  p o i n t e r ,

6 2r3nrm

0
a
6

2
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U s u a l l y ,  t h e  l a r 8 e
d i a n e t e r  r a t i o  o f  I 0 :  I  .  T h e r e f o r e ,
i B  n i n u i e ,  i t  c e n  b e  n a g n i f i e d  t o
the second pinion snd the dial  gauge

T h e  s p i n d l e  i s  s I E o
(e),  nhich eo3ures thet the spindle
the objec t  b€ing measured.

end the snal l  Sears heve e
€ven i f  the gpindle novenent

give substant ie l  novement to
p o  i n t  e r .

loaded with e hel icel  spr ing
t ip is alrays pressed against

The aecond pinion aleo neshes si th another larger
g e a r  ( d ) ,  w h i c h  i 6  c o a x i a l l . y  c o n n e c t e d  r r i t h  t h e  c o i l  s p r i n g  ( h ) ,
Thie spr ieg prevents the ent ire sequeoce of gears fron
b 6 c k l e s h i n t .

o Reading the dial  gauge:

Refe!r ing to Fig. c,  f i rsr read rhe pointer of
the sm€l ler dis1. The pointer of th€ snal ler diel  noves one
graduat ion shen the pointer of the lerSer dial  nakes one corplete
r e v o l u t i o n .  T h i s  n e a n s  t h a t  I  g r a d u a t i o n  o n  t h e  s n a l l e r  d i a l  i s
eoual to I  mr.

0)

the

Thus, I ' i th thig instrurcnt even snsl l  neaaurerDents
can easi ly be nede. I t  is therefore used to oeke nessurements of
v e l v e  c l e a r a a c e s ,  f l y s h e e l  r u n - o u t ,  c y l i n d e r  I . D . ,  e t c .

I '  coi I

I n  t h i 8  c a s e ,  t h e  r e a d i n S  i e  . . . .  8 . 0 0  i n  -
Next,  read the hand of the larger dial  which has greduet ions
I / 1 0 0  n n ;  . . , .  0 . 1 5  n n  -  ( 2 ) ,  B y  e d d i n g  i t e m s  ( l )  e n d  ( 2 ) ,
f i n a l  r e a d i n g  f o r  t h i s  e x a n p l e  i s  8 , 1 5  r m .

Spr ing

F , /  \ '  " - '
i"i .\

t0-.:

.l7

F l g .  Cr1g ,  F
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4. cyl  inde! gauge

A typical  cyl  inder gauge set
T h i s  s e t  c a n  b e  u s e d  t o  n e a s u . e  t h e  b o r e s
c y l i n d e r  l i n e r s  b y  n € r e l y  c h a n g i n g  c h e  t i p .

o f
ehoen in Fig. H.

d i  f f e r e n t  s i  z e s  o f

F i g .  H

S e t t i n g  u p  t h e  c y l i n d e r  g a u g e

Measur€ the bore of the l iner ueing a vernier cel iper
and insert  the t ip corresponding to the meaaurenent in the bsr.

Insert  the diar gauge into the bar al  lowing the
pointer to turn approxi 'nately two revolut ions, t iShten i t  in this
p o s i  t i o n ,

Precisely set this dirnension on a nicrometer and
p o s i t i o n  t h e  c y l i n d e r  g a u g e  s q u a r e l y  r i t h  t h e  m i c r o m e t e r  f a c e ,  a s
6 h o n n  i n  F i g .  K .  W i t h  t h e  g a u g e  i n  t h i s  p o s i t i o n  s e t  t h e ' 0 ' o n
t h e  d i a l  s o  t h a t  i t  c o i n c i d e s  o i t h  t h e  D o i n t e r .



Ilote: The larger dial  of  the Beuge can be noved freely.

F i g .  I

Using the cyl  inder geuge

Zcro  l ,o in t  Ad j rs lnen l :
50r  rhc  '0  (Zc lo )  o r  re
hr rc  { l i x l  ( lhc  f igurc  (o  tc
,c r  l )y  rc r l  to i r tc t  so  rh r r
t  oo i rcn lcs  w i rh  i | l .  po t f te r

by  tun in !  rhc  o ( tc r  casc .
T lc  g iusc  b i r  d iouk l  n r rkc  a
nght  anBle  r t  th is  r i rnc .

F i 8 .  J

T o  r e a s u r e  t h e  l i n e r  b o r e  u i t h  e  c y l i n d e r  8 a u g e ,p o s i t i o n  t h e  c y l i n d e r  g e u g e  s q u a r e l y  i n  t h e  l i n e i ,  , "  a t o i r " " i n
Fig. K (sini lar to rhe rerr iog up operat ion),  end teke rhe disl .
reading, I f ,  for exmple, the pointer Eoves to tbe lef t  (ent i_
clocknige) of 0,  ae shol 'n io the f iSure, read this ss r+, ' ,
ehereas i f  the pointer noves to the r ight (c lockeise) read i t  ae
::- : .  A ' r"  reeding indicares abraeio-n of the 1inei,  *h.. ; ;"  ;
" - "  i n d i c a t e g  e  s n a t l e r  b o r e  d u e  t o  t h e  t r . p p i n S  o f  f o r e i g n
objecrs such as dusr parr ic les shen the t inel i i "  in"". t .a oi""
defornat ion in the I  in€r.

{

F t g .  (



Deflect ion gauge. (This Sauge is used only for large
d i e e e l  e n g i n e e ) .

The def lect ion gaugej as shoirn in f ig,  O, is a diel
geuge type measuring tool  $hich meaaures on a 1/100 ird scale, I t
is mounted in the space between the craakshaft  arDs by e negnet.
The size of def lect ion gauge used dependa upon th€ size of the
c r a n k s h a f t .

Usual ly the crenksheft  def lect ion is measured froo the
f lysheel s ide of the engine cyl inder es shoen in Fig, l

-  16  -

l ' j € r r n i s s i b l c  d c l l c c t i o n  i s  w i l h i ' r  l / 1 0 , 0 0 0  o t

0 F is .  I

d e f l e c t i o n  i s  d t h i n  r / 1 0 , 0 0 0  o f  e  c y l i n d e r

5 .

lfote:

F i g .

Pernissibl  e

so^1 \" " ?o
:  i  co  b . . .
->10' 

| |
ts .  l :d :

f  ' , \  ' i o . i
,,, sn ,.. ' irl
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( l )  Remove the cyl inder side cov€r neerest the f lysheel 6ide
end douot the def lect ion gauge betr€en the crank ar lne ag
shol,}n in Fig. 2

; r j l

lfot€ :

( 2 )

oPeornS oo

def lec t ion

F i s .  2

Uount the geuSe fron the cyl inder aide cover
the exhaust manifold side.

Po6it ion the crsnk-pin for the measurenent of
eccording Fig, 3 be1oe.

T.  D .C

B .  D .C

P .  B .

E .  B .

Dre"r io  o l  orar ,on4'D ccr ,on or  roror 'on ! ,cwcdr?c i,.- iiv*i""i'ro"

lJhen the crank-pin , l  
"a 

a"o deaal center
(csuge is at bottorn)
I{hen the crank-pin i6 at bottoo dead center
l{hen th€ crank-pin is on the fuel  punp Bide
(cauge is on exhaust nanifold side)
l lheo Ehe crank-pin ie on the exh€ust nenifold side
(cause is on fuel  pup side)
When the crank-pin is mo past B.D.C. on the fuel
pl'[p side
l{hen the crank-pin is 30o before c
(on the exhaust manifold Eide)
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( 3 )  S e q u e n c e  o t def lect ion neeaurements :

set the def lect ion ga\rge
p o s i t i o n .  ( U s e  e  t o r c h  t o

H''
,"$oo

Using a turniog bar, turn the
of engine rotation.

flyoheel in the d i r e c  t i o nXote:

pointer to ,ero ,in the
i l l t [ l inate the gauge)

f,ote:
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(4) Ieasureoent recording trble

N o .  I N o .  2 N o .  3 N o ,  4 N o .  5 N o .  6 Renarka

P . B . 0 0 0 0 0 0 Set to zero

P

T

E

E . B .

Thickness gause

A thickness gauge consistg of a nuder of cel ibret€d
steel sheets of def ined thicknesses, end is used to neesure the
clear:aoce bet{een conjugate surfeces. Thi6 gauge i6 sonel ineg
c a l  l e d  a  f i l l e r  g e u g e .

Hon to use the gauge

Insert  the di f ferent feelers of the geuSe in the
clearance to be neasured. Select th€ best f i t t in8 geuge. Read
the thickoe6s of the feeler to f ind the siz€ of the cleerance.
AIBo, to edju6t the clearance to a Siven dioension, es in sett ing
the valve clearence, f i rst  sel€ct the appropriate feeler froE the
86uge 3tack, and then, ni th this feeler in posit ion, adju3t the
clesrance r i th the adjust screl ' .  Other types of c lesrance 8auge6
cen elso be used in the sane nav.

Feeler gauge



f ,ote:
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Using a thickness gauge to check the valve cleersnce.

7 .  I n s i d e  m i c r o n e t e t

When using a thicknees gauge i t  is edviseble to u6e the
ninlnun number of feelers to bui ld up a given dimension
since the sccuracy of neasur€ment is reduced as the
nunber of feelers used is increased.

This instrunent is used for rneasuring internal
dianeters such as cyl inder l iners; cdr€heft busbes; end teppef
holes uhich csnnot be measured with a cyl inder gauge.

l iow to use this nicroneter

Use thrs Lnstrument in the same nsnner as a uicro-
meter.  Hoeever,  in this case, instead of neasuriog the object
fron the outside, the gauge is plsced on the ineide surfece of
the object to be measured. First  po8it ion the l l ibs of th€ gauSe
inside the internal diameter to be neasured and coot inue to nove
the jaos in tbe sae way a6 ir i th e r icroneter unt i l  the oibs heve
been extended to the msxinrm possible distence inside the bore.
At this point the novable jao ei11 start  to sl ip and nake 6
ratchet stopping noise. Ihe reading can then be taken. For s
detai led explanat ion of hon to read the iost i@ent,  refer to the
6ect ion on nicroneters.



There are inside cal iper-type microneters uhich can
neasure to I /1000 mn and are sirni lar to the 6pecial  'n icroneters
d i s c u s s e d  i n  t h e  m i c r o n e t e r  s e c t i o n .

Inside ricroreter

l lote: The gauge should be straight nhen i t  is posi t ioned in
t h e  o b j e c t  b e i n g  m e a s u r e d .

8 .

This tool  rneasures the t ightening torque appl ied to a
t h r e s d ,  o n  a  s c a l e  ( k g - c r n ,  l b - f t ) .  B y  u s i n g  t h i s  r r e n c h ,  b o l t s
or nuts can be t ighte.ed to a specif ied torque, To essure accu-
rete t ightening of nuts and bolts,  you rnust use a torque wrench.



Ordinary Torque l t rench

This tool  has a graduated indicetor plate f ixed on to the
arm of the rrench. The torque appl ied is indicated by a pointer
o o  t h i s  p l a t e .

Ratchet Torque Wrench

By using this type of wrench the required t ightening
totque can be set in sdvance, ldhi le t ighteniog the thread the
preset l imit  can be deterroined fron the eound and feel of  the
wrench irhich has a ratchet arrangqrent in i ts socket.

Xote: _ The torque wrench 6hou1d be checked periodicel ly to
Prevent ovet or under t iShteninS.

- In the case of the ratchet torque orench, over
t ightening wi l l  occur i f  i t  is turned after the
ratchet 6ound is audible. To prevent over t ightening,
stop the t ightening lJhen the ratchet sound iB heard.

5. lrel B rOR PIACIICE (2 cYcle G{rolitrg Adgioe)

The eogine used for pract ical  experience is a t l 'o dtroke
cycle gesol ine engine, T-200 type of I i tsubishi  [eevy Industr ies
Co,,  l , td.  Jepen. One enSine is provided for every t l 'o treinees in
the SEAFDEC Engineering Workshop.



-23 -

P r a c t i c e  E n g i n e  ' s  s p e c  i  f i  c s t  i o n s

5 . 1 . 1  s p e c i f i c a t i o n s

Forced !ir-.ooled 2-..roke crcr. eneine

No ,  o f  c r l i nde . . -Bo .e  r  s . r ok .  (m)

3 , t

c . ro l i n€  n i xed  e i r h  2  cyc l e  o i l  ( 20 : l )

conti.uou. !.ted output (Ps/r!n)

x .x ,  ou tpu t  (Ps / rpn)

x.x. to.qn. (kg !/rPtr)

( ! .  v i . r . d  f rm  ou tpu r  l h r f r  ! i d€ )

no.t ti.ron v.lv. ltp.

s€r i -u€r  po t ru .e th .n .  fou

t4n.to ig.i.ion (conr3.t hrerk.r !yD.)

ru.l tr.k crp..iry ( )

spec i l i c  f u . I  con .u6p r i on  ( s /Ps .h )

Idr. tet ..v.rutio. (.pn)

T

Explanet ion of ser ial  nuEber desiSnat ion

O u t p u t . . . .  O u t p u t  n u l t i p l i e d  b y  o n e  h u n d r e d  ( f i r 6 t  d i g i t  o f  d e c i m a l
point is changed alr  a nrodel cbenge No.)

P Z C O I

T  T  T  
- L  

s P e c i a l  6 p e c i f i c s t i o n s ' . . . . c u € t o d e r  c o d e  N o .

|  |  L o e t a i t  s p e c i f i c a t i o n . .  .  .  . c : i n v e r s e ,  D r  e i t b  d i a p h r e g n  t y p e ,

|  |  c:  $irh speed governor

I  L P . T . o . . . . . P o p e r  o u t p u t  m e c h a n i s m ;  o p p o s i t e  s i d e  o f  f a o
L R o t a t i o n . . . .  P :  c o u n t e r c l o c k n i s e  ;  d i r e c t  c o n n e c t i o n ,  U :  c l o c l ( l . i s e  ;

direct coDnect ion (viened frorn f lFheel s ide)

ilej or

200

d i s t i n c t i o o . , . , T l ' o  s t r o k e  c y c l e  e n g i n e  i n i t i a l  s i g n  ( T W O  c y c l e  e n g i n e )



D e s c ! i p t  i o n s
Screws, Eolts
a n d  N u t ' s  S i z e

Tight€nine Torque
\ l(g '|[,

.  FIWheel M8, Nut 1.0  -  1 .3

.  Pul ley (Recoi l  Starter) M8, Nut I . 0  -  1 .3

Air Cleaoer Cover M 5 ,  S c r e s 0 .  15  -  0 .2

l tuf f ler u5j Iut 0 .5  -  0 .5

Others
M4 0.2  -  0 .3

It5 0 .3  -  0 .4

o - l , larked, i ten r€quir i rg the use of a torqu€ erench.

TICf,:IETIf,C I{)N@ES

* - Indical ion of dinedsion for 8o1t Screr,

ri.*lc x_*r* rh!6d. (Ref.!4..1

I
F

. i  ;

. , ' l

flr---.1*^ F.l-

Bolt or llechi(re gcrew
A  :  D i a n e t e r  B :  L e n g t h  A r B
(Ex. A = 4 I[r, B - 6 ur l,l 4 x 6

A :  Iadicate frot l  outer dieoeter

---14. f-
r  r l j  ', .1- {.1 A : Indic€Ee from ioner i l i .Eecer
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5.1.2 Performance curve of T-200 eDgine

T200

_r rr  i_+r

d) n
l

H+f-t-i-: t- - l+I l

1i+l-1i 't'-r
:

:l

1 j
1000 '1000 5000 6000 7000 8000

Cnnkshrri t.vorurion (rpm)

This performance curve is based upon 88013 in JIS.

( l  )  f&x. output iB the output produced l jhen the thrott le
valve of the cerburetor is ful ly opened .nd ehen the
en8ine hes been conpletely run in.

(2) Cont in$ue rated output is the output level rhich cso be
cont inuously reintained. I t  i3 the hiEhest level recoc-
nended by the nanufecturer for engine eff ic iency and
fuel econony.

(3) l tax. torque is the dr ive torque at the t ine eieo nsxir trn!
output i3 prod uc ed .

(4) Recomroended output raoge is the range io rtrich the
eogioe can be used t ' i th stebi l i ty.  I t  is the ro!t
edvantaSeous {orking renSe fron the atandpoiot of
econooy, durab i l  i t  y rnd naintenance.

0.74

0.27

0,20

0 . 1 8

=

2,0

t-8

l_?

1.6

t . 5

t , t

t-2

l - t

1 ,0

0.9

0.8

0.?

0.6

0.5
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5.2 En8ine Parts

R e f .  N o . Palts Neme

Carburetor & Air  c leaner

8ue1 Tenk Assy

Spark Plug

Toot Set (3 i tens)

Contact Breake!

Stop Soitch

Key

Packing (Rubber Sheet)

Fuel Ta[k Band Assy

Crankshaft  & Pistoo Assy

Spere Perte (Scress)

Screws (t l4 x 8) I  pc.
( 4 x r 0 )  2  p c s .
( M 5 x  1 2 )  4  p c s .
( M 5  x  2 0 )  4  p c s .
( l i l6 x 12) 4 pca.
( r , i 6 x  2 0 )  4  p c s .

B o l r s  ( u 5  x  2 0 )  4  p c a .

R e f .  N o . Perta Natle

AsBy 8. Cylinder Cover

9. throtcle Lever

10. Fuel Tank Dracket

IL Fuel Container

12. Spare Parts (Packings,

Pistoo Ring)

13. Psckiog (cyr inder)

Packing (Recoi l  starter)

sscKrnq ( uranK uaae,

14. Engine Fraoe

15, Recoi l  Sterter Assy

16. crank ce6e Assy

1 7 .  M u f f l e r

18. Moff ler Cover

19. Fan Case

20. Flysheel {egne!to Assy

21, Starter Pul ley

22. cyl ioder A6sy

t .

4 .

6 .

7 .



I

5.3 Principle of s teo-6troke cycle engioe

Since the two-cycle enSine use6 the ctetrkcese for
storing a reserve charS€ of the fuel-air nixture for the oext
Btroke, i t  cannot be used solely as en oi l  storege cdpertoent
for lubr icat ing the eoSide. Insteed, lubr icet ion is suppl ied by
s specif ic quant i ty of oi l  n ixed r i th the gasol ioe at th€ t ine
the enSine is refueled. lbo-cycle engines heve a seeled
c r a n k c a a e ,  b u t  n o  o i l  s l [ p  ( F i g .  5 , 3 . 1 ) .

2-Cycle BnSioe

GAS, OIL
AI.ID AIR
NlIXTUBE

Fig. 5.3. I  A tno-stroke cycle engine io lubr icated at any
posit ion in the cycle becauee i t  is lubr iceted by
special  oi1 loixed l , i th the fuel  ,

llere i6 hor. a teo-dtroke cycle engine rorke. It is
deri8ned to conplete al l  the .ct ion6 (a cycle) as descr ibed in
the iorking of a four-strote cycle edgine, but i t  c@pletes thd
during one revolutioo of the cr.nkshaft. Ttre operatiog principle

,of s teo-strote cycle engine ia Bhorn in Fig. 5.3.2, The t tb
atrokea are:

e, Stroke I  --  Conpression and Intake

b, Stroke 2 --  Poner and E(hausl



Fig. 5,3.2 The opelat ing pr inciple of a t i ro-stroke cycle
e n g r n e .

STROKE 1 STROKE 2
PowEF srBoKE I exrnusr i i -qore

\Hfru
lJl=--t=-- .J

=-- 1 (J tl-)tLvrxll
// JL \\
l / / : r ' . . ' \  l l

il \9 ll
\\ //

Pisron mov€s toward lop ot
tumousl'on chamber r..

:,".:rf".3:F::i:", J;[:
ln comblstion chambe. is

Berore P ston €aches lop
dead cen le r ,  lue l  po . l
opens Fu€l.air mlxru@
enre.s c.ankcase about the
lim€ cdmpr4sed luolsiL

Erpandlng gases lorce rh6
pFlon roward the bo(om ol
lhe.rankcase. Crankcase

Downward moveoenl ol
osron uncoveG ehalsl
and Iniake pofls. Asbu.ied
9ases  are  ro .ced ou l
lhrough exhauq pons, luel
rlr mixlure llows into com.
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t.4 Velve diegred

---2

Intake op€n
Ioteke clo.e
sc.veoging opetr
Scev€nging close
Exheust open
Erheust close

Bmc 600
ATDC 600
BBDC 600
ABDC 600
BBDC 73O
ABDC 73O

60

EC

T200 enSine's velve die8rao

now ot *rv.nliru !s

--l

'o

F is .5 .4 . l



The T-200 engine enploy8 a reverse-flon lrcavenSinS
systelo. Tte relet ionship beleeeo intake, exhaust and scaveoging
i6 e6 shorrn in Fig. 5.4.1. To inprove scavenging eff ic iency, e
loop-ecavenging syst€n which is referred to aB the reverse-f l .ot
or (af t€r i ts inventor,  Dr.  E. Schnuerle) ae the Schnuerle
scavengioS nyst@ eas developed. This layout has a scavenginS
port oo each side of the exheurt  port ,  end tbese dir€ct the
scevenging charge nixture in a pr€ct ica1ly taogent ial  direct ion
tosards the opposite cyl inder eal1. The tvo separate colrnns of
the ocevenging nixture neet and nerSe together at this wal l  to
forn one inirerd r is ing f los wbich turns under tbe cyl inder heed
before f losing do!,rn on the entry side, thus forning a co[plete
loop. l { i th this form of port ing, turbulence snd interoixing of
fresh fuel  nixture i r i th residusl burnt gases ni l l  be nininal  over
a side range of piston speeds.

Note th. t  io this pert iculer de6i8n the charge Eixture
is transferred througb ports fotued in the piston skir t .
Al ternet ively,  extended transfer pessages ney be preferred eo
th.t  the piston skir t  plsys no pert  in the t ined trnnlr fer.
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6. Edgiue &se6bLy sequence

AsseEbIy procedures Tools

I Star te i -s ide case Dr lve-s lde case (  + )scre,- separate crank-case assY Q]t by unscresins
the to 'rr  oachin.-scrers 'J i lh scre*dr iver.

2 Ioser t  crankshaf t @in.o  " ,  " . .  " .
Lubricat ina l .  v lash crankshat !  6 p is ton AssY L,  and

oi l  each ooving par t .

2.  lnser t  crankshaf t  r i ih  care so that  the
oi l  seal  6ay not  be daoaged.

3.  Don' t  hatrEer on the c lank3haf t  {heo lhe
shaf t  is  ioser ted.

4.  Take care nol  lo  daosBe th€ p is ton.

5 .  l n s e r l  t h e  c r e n k s h a f r  c o d p l e t e l y .

6.  Put  the tapered par t  of  the crankshaf t
in to the dr ive-s ide case.

3 Place crank cese packinB (9 on
the jo iot -s{r r face ot  the s l6r ter-
s ide case,  ahd insta l l  the dr i ;e

D
P l a s E i c -

Clean lh€ connect ina sur face3 of  lhe
cases and coei  theo o i th l iqu id seal  o.
three-bond No.  4.  Take c6re oo!  to

Pay a l tenr ioo and avoid dacrg ing the
o i L - s € a l  o h e n  l h e  s h a l l  i !  i n s c a l l e d .

l ighten the scre€ (  achine tu ined
scress ' i th  a spr ins rasher l , {5  x  35 x 4

l , l i th  th€ cases pressed toSether .  t igh l€n
the 3creds in  UaordA'  3!e{b;Arhe
Fisure berod ( (r- (r-) (,P (r)

Drlve slde

Check that  the crankshaf t  turn!
smoorhly  af ter  r ightening the lcrers
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A s s e m b L y  p r o c e d u r e s

5

$nil*m''.*
ts€=--A;,,f'tpffil )(f

\€z
FurEher Pract  ice
Check aqd neasure
t  i m i n g :

) BTDC
) ATDC
) BBDC
) ABDC

In3la l t  f tyrheel  nagoet  Eo c(aok-
s h a t E  a f t e r  f i l l i n q  t h e  k e y  o n E o

Tighlenins procedule of  ! l r rheel :
I tuerr  teo 0 7.5 bar3 inro rhe
casc hot€s o.  rhe f lysheel ,  and
place che 3creqdr iver  bel {eea the
bars,  as shorn in  the ! igure
above,  to prevent  Ehe f l , )arbeel

T i g h t e q i n s  c o r q u e  1 3 0  k g i .  c a .
=  9 . 4  L b .  f t .

Rins (  Band)

o i l

o i I  t h e  i n n e .  q u r f e c e  c y L i n d e r  o f  ! h e
cyl inder  aod p is too r ing.

cy l inder  insta l l idg procedures:

l )  A l i s o  r h e  p i s t o n  r i n e  g a p  u i t h  t h e
kdock p in on Ehe p is ton groove.

2 ) uold and press the r i$g by the r ing-

Tu.r  the craokshaf t  to  po| i t io t r  lhe
piston at  fu l l  bot tor  set t ing.

DisDount  lhe r ing-badd and pr€ss the
cyl inder  coEplec€ly doh into the
jo in ins sur face of  the case.

PIac€ the cy l inder  ot r  the p i3 lod,
r i th  the in take p ipe posi t ioned on
the le f t  {hen v iewed f roo the dr ive-
s ide,  and ther  Eap the cy l inder  top
ei th 'nur  hand eo as to inser t  the
r ing io to the cy l inder .  Check thst
the in take and exhausl  por ls  are
posi t ioned perpendicular  lo  the

4 )

h 5 )

6 )

7 )

Check thar  the craqkehal l  can be
rotared s ioorh ly  qhen the cy l ioder
is  preeeed dom.

Tighren the bola r i th  the packing
h o l e s  c o r r e c l l y  a l  i g n e d ,

T i g h t e o  t h e  b o l t s  u s i n g  a
Hexagon socket  head cap scre,  r .15

lnsta l l  a  soodruf f  key in lo keyhole

use ad M8,  p la in and spl ing tashe!  and

pla i f ,  {asher,  and then

Clean lhe Eapered por t ion of  boch the
c.ankshaf t  at rd l ly ,heel  oagnelo.  (Don'c
use {oolen ra3le c lorhs) .

Inserr  the f ly theel  oaBneto r i th  the key
end keypay a l iSned.  l f  the key snd key-
s3y are not  ProPer ly  a l igned,  the tood_
ruf f  key Day become derached l roo the

.1.

2 ,

3 .

20

5 .  t i r s r  i d s E a l l  t h e
l h e  s p r i o g  q a s h e r ,

I2 Socker

Bar  (p  r .5 ) l



Asse{bty procedures

a.rd adjusE the igni i io . r  r
/_ ,on ihe srarEer-cas€IostaLl  contacc breaker Fi rDty insta l  I  the dusr-

proof  bush in lhe crank-

c lean any surp lus o i l  oo
lhe th ickdels gauge 3ur-
face o i lh  a easie c lorh.

Clean the cont .c t  point
6ur face by in .€r t  ing a
t h i c k  p i e c e  o f  p a p e r ,
l ike a nare card.

l .  B r € a k e r  i n s t e l  l a c  i o o :

l )  Pass rhe lead q i re lh .ough the
c a 3 e  a n d  i n s e r E  r h e  d u s r - P r o o f

2)  Mount  the Cootact  breaker  body

2 .

c-g!l.as!--hrE

al i ln  lhe oatching mark fo.  igo i t ion t id in l

;  PIa io

4 )

3 ) The lead wi le  c lar ip  and contacE breake.
are fas lened togerher  u i th  scre{s.

Ins€r t  lh€ cootact  codtact  breaker  knock p ing
and condenser in to the case-hole end fasten.

M j u s t i n q  t h e  i g n i t i o n  t  i a i n g :

r h e r e  a ( e  t D o  n e c h o d i  r o .  a d j u s t i n s  @  t i m i n g

I )  T o  r d j u s l  t h e  c o o c a c r  B a p  t o  b e  w i t h i n  0 . 3 5
I  0 . 0 5  n o

r . l  F inger  t ighten lhe nount ing scre{ i

1.2 lh€n ! lo" ly  turn ioS the c.ankshr f l  . top
aE th€ po! i ! ion shoeing lhe naxioum
opening of  th€ breaker  point  t6p.

1 . 3  P l e c e  a  s c r e q  d r i v e r  b e E w e e o  t h e
protrus ion and nount inq sc.eu,  and theo
adju l r  rhe 8ap ro be e i rh in 0.35 t  0 .05
m||  by ooving lhe f ix ing segdedr.

1.4 Fi r i ly  t ighten lhe | lount ing screo to
t ra iota in the adju3l f td t

1,5 The lbove procedures €nable rhe iBni l iod
r i o i n g  r o  b e  2 5  i  3 0  ( B . T , D . C )

2 ) To

z , L

2 , 2

Al i8n the pJ -daik  oo the d l ive-3 ide
case r i th  th€ red-oarkO on the f tyeheel
end dhen in th is  poei l ioo,5djo3t  lhe
contact  poior  !o  rhat  is  5!ar t3 to open
i !s  sap ' rhen e scr€"dr iverO is  ptaced
betreen the pro l rus ion and oounl inS

conf i r t r  lha l  lhe openiog of  ihe cootact
point  is  corr€ct ly  posi t ioo€d by turn ina

the above procedures enable Ehe iqni l ion
! i n i n s  r o  b e  2 J o  !  3 o  B . T . D , C .

Mount lng

9oark

Drrst-proof
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Assedbly procedureg

7 Mouncina the fao-case 09)  ot r to
the dr ive-s id€ case

l .  Use M5 x l0  r  4 pcs EounEina screus
!dthout  rashers.

2.  The igni t ion coi l  is  incorporaled ios ide
the fan-case so that  rhe gap bet{een the
Fl twheel  f f igneto ouier  sur face and
i g n i c i o n  c o i l  c o r e  i s  a b o u !  0 . 4  -  0 . 5  m

This gap is  ca l led the a i ! -gap on lhe
i g o i E i o n  c o i l .

8 S p a r k  p l u g  c h e c k i n g  p r o c e d u r € s :

C o n n e c L  t h e  i g d i E i o n  c o i  I
and Ehe concact  breaker  lead

2 . A t t a c h  t h e  r e c o i l - s t a l t e r
pul  Ley onto the c.aokshaf t

3 ,  W i t h  t h e  h e x a g o n a t  p a r l  o f
lhe spark p lug touch lh€
c y l  i n d e r ,  q u i c k r y  r o c a l e  l h e
s t a r t € r  p s l t e y  i n  t h e  d i r e c -
t ion or  arror ,  and obs€rve
the sFerks becseeo the spark
p t u A  8 a p .

lur the!  Prac t  ice

l . leasure rheel  angle rhen
t h e  p o i n r  g a p e  a r e :
; 0 . 3 5 m - - -  (  )  d e g
; 0 . 4 5  @  (  )
; 0 .  2 t  m  (  )

l spark  p lug  gap to

th€  de ta l  Sasket
the  spark  p lug .

is  f i tu ly2 ,

8au8e



Assetrbt  y  procedures

9 l n s t a l l i n s  t h e  r e c o i l  s t a r r e r  p u r l e y  @

l )  T e p  t h e  A a q  p a . t s  o f  t h e  s E a . t e r
D u r t e v  ( 2 1 )  .  u h i c h  i s  s c r e u e d  o d
i r ' .  

" . .n i - " r ' . r t ,  
u iLh p la3Lic hatrner

6nd t ighten th€ star ter  pul ley in
the d i lect  ion sho{n.

2 ,
an M8 nut

p u t  I e y  r i g h t l y

Don' t  hamer the c lars too t ruch
vhen the s l . r te !  pul ley i3
t ighteoed,

t lhen t igh lenint  ao M8 oul ,  do
nor p lace lcrerdr iver  on the
sEaraer  ck l rs  to prevenc i t
turn iog.  (The pul ley oay be

Fo! tbe nountiog out ule an
M8 dut  r i th  spr ing sash€r.

the t iShlening torque should
b e  a b o u t  1 . 0  -  1 . 3  k g .  { .

l 0 I n s t a l t i n r  t h e  r e c o i  l - s c A c e r  p a c k i n g  U
, n d  t h e  r e c o i l  s t a r r e r  ( ! ,

l .  Insta l l  rhe stop sr i tch in  the upper
! i 8 h t  p o s i ! i o n  a n d  f i x  q i r h  t h e  s c r e ,

2,  Connect  rhe lead r i res of  the stop
lDi ich and f ix  the Eer{ ioal  ! i ! }

ffi,I*.

o First  leEporar i ly  ! i8hten th€
lef t  upper .cred of  the four

uount  a Pl . in  3cr€e ee!h€r- '  'od

Stop-



-36 -

Asseobly procedures

l l lns!a11 fuel  rank brackeE (10)  and
/,:\c y L r n o e r c o v e r ! , .

+ f te  upper nount ing hole oo lhe tank
bracket  is  used for  t ightening the
c y l i n d e r  c o v e r

t t . Inser t  the h igh tension coEd
dust-proof .  bush inro the nocche
port iod on the fan case.

Inser t  lhe contact  breaker  dust
proof  bush inEo th€ oolched
port ioo on ihe cy l inder  cover .

lnserE bolh edges of  lhe
cyl idde!  cover  in to the recess
provided on the dr ive-s ide of

2 ,

3 . Uounl ing scre{s:

A cyl i i rder  cover  Fouot iog
M 5 x 1 2 x I ! e . s c l e  i l h

Fuel  lank bracket  mount ing
r i th  a p la in spr iog nasher
and M5 x 12 x 2 pca.  screds

t 2
49,

suffrer q, , o

=

(.) s...,- l . The dount inB hole oo the lower
f ,uf f ler  s tay is  used to fasten
iE to the duf f le .  coqer.

The 6,  mouot ins hole on the
nuf f ler  cover  is  used to fasten
rh€ cover  onto lhe recoi t

2 ,

3 . sirews used 'hen oounEins the

Spr ing {agher add t {5 nut

Pla in ,asher,  l , i lh  spr ing
sasher and r ,15 x 12 x I  pc.

ror  Euf f rer  cover  oosnl ios uee an
l t4 x  8 ( l  pc)  scret r  and p la in

o Pla in rasher,  spr ing easher,
and r , l5  x  12 ( l  pc)  scre{
( is  comonly used on the
r e c o i l  s t a r t e r )

4,  F ' r l1y t ighteo the ru l f ler
Bount ing nut  af ter  leoporar i ly
inser t ing Ehe scre{  fo.  the
stay oo lhe lorer  par t  of  the
d u f  f r e  r .



AsseDbty procedures

l l Mounring:. :he ensine onro Ehe ensine I .  Inst l l l  lhe bor tod fan case io the
rc lch€d par t  of  the engine f raoe.

2.  Use rcunl ing screds u6 x t6
x 4 pcs.  r r i th  3pr in8 rash€r.

t4 Hook the lank baod to the tank bracket .
rnd oounr rhe f i re l  rank AssY

Fu€ I

l .  H h e o  i !  i e  d i f f i c u l t  t o  h o o k  l h e
band,  becau3e of  the sr | ' l l  aap,
unscrer  the cy l inder  cover  rcun! in
scre ' ,  lo  rake the gaP { ider .

2.  Uount idg 3cres3 r i rh

o f lasher ,  u5 x 40 x I  pc.
! l 5 n u t x l p c .

o l tese scre!8 are sel  od the
tadk band,

3.  Do nol  over  l iShten the band
faeteniog screu.

l 5 Fi l  rhe carb l r reto(  oo
and then idser l  fuel
c a r b u r e l o r ' s  j o i n t .

rhe iorake PiPe,

r ix the pipe r i rh

en tlghtenllrS

lbuntlng

\1.,/ l . A i . l ly  press ihe carbu!€tor  onto
the in t . te  p ipe,  then fas len the
carb ' r retor  band.  (To preven!  the
suct iod of  s€coddary ! i r ) .

Posi t ion the nob on the p ipe c l ip
od the c lean a i r  s ide us ioS th€
pl iers (This wi l l  pr€veot  in t . r -
ference q i th the fuel  cock levet)

2 .
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A3seobl  y  procedures

l 6 I n s t a l l i n S  r h e  t h r o t E l e  { i . e  E 9  t h e
t h r o t r l e  l e v e .  a n d  t h e  l h r o r r l e  l e v e r
o n  l h e  e n g i n e  f . a a e :

P l a c e  r h e  r u b b e r  s h e e E
t h e  r h r o c E l e  l e v e r  a n d
frame and t ix  thed s iEh

o

2 l

Engin€ f rame Mounr ioS 3cre,

A d j u r l i n E  t h e  p l a y  o n  t h e  r h r o t r l e

To proper ly  contro l  rhe ihror t l€
v a l v e  o p e n i n B ,  a d j u s c i n g  t h €  p l a y
o n  t h e  t h r o E t l e  r i r e  i s  i n p o l r a n r

Adius lmenl  procedures :

S e t  l h €  t h . o c t l e  l e v e r  i n  r h e
3 l o w  s p e € d  p o s  i t  i o n .

Loosen the lock nur

Adjust  the p lay r i rh rhe
e d j u s t e r ,  q h e n  t h e  e d j u s r e r  i s
!urned up€ards,  .he p lay beco'nes
s6a1r snd i f  domuarde,  larae. .
Codf i ro tbe actual  a6o nt  of
p lay by rov ing lhe ourer  cable
of  lhe throt t le  r i le  up and dorn
l i th  f ingers.  the aoornr  of
ptay oa lhe r i re should be
b e c r e e n  0 . t  -  1 . 0  m

Af!er  adjusEing the p l .sy,  f ix
the r i re q i rh a lock-nut  at rd
inserr  the rubbe!  cap inEo lhe

8

Thro! t  le  { i re  insta l la t  ion

Inser !  the Eerninal  of  the ione.
cable of  throta le o i re in to the
stop hole on the lever 's  oPPosi te
s ide snd then thEead i l  throuSh
rhe s lop hole for  the ouler  cabte
{h i1e pul l inB oo the outer  cable.

Stop

throt!l-e

Stop hole

cable

th!ot t1e
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IDsta l la t io t r  o f  Is t r i t io t r  co i l

T h e  i g n i E i o d  c o i l  h a s  b e e n
i n s t a l l e d  i n  t h e  f a n  c a s e  s o
thal  the gap between the outer
c i rcunference of  rhe f lyqheel
a n d  i g n i t i o n  c o i l  i s  a d j u s t e d
to berween 0.4 -  0.5 l l r | .
uowever,  when replacerenl  is
r e q u i r e d ,  i l  s h o u l d  b e
per forsed accoEding the
fo l  Ios ios procedures I

l )  I n s t a l  l i n g  t h e  i g n i t i o (
c o i l  i o t o  t h e  f a n  c a s e .
Temporar i ly  i t rser t  the
f a s t e d i n g  s c r e w  o r  f i n g e r
t  ighten the f ix ing scref
to the extedt  that  the
coi l  can be ooved by hand.

2 )  A d j d s E  t h e  a i r  g a p  t o
b e t q e e n  0 . 4  -  0 . 5  @
by oessur ing the s 1ot  led
hole on the igni r io t r  co i l
e i lh  a th ickness gauge.

The measui ing should be
done at rhe poin! *h€re
th€ Eagner ic steel (Masner) Flywheel

3 )  A f t e r  t h e  g a p  h a s  b e e n
a d j u s  t e d ,  f i r m l y  t  i g h  t e n
t h e  i s n i t  i o o  c o i t ,  a n d
seasure and again check
that  che gap remains
b e r { e € o  0 . 4  -  0 . 5  n n .

Igni  Eion coi l

Igntt ton cot l

:-tfriitneas

Ign i t  lon

F1).rheel



7.  Operat ior

T h e  o p e r a t i o n  o f  t h e  a s s e n b l e d  e n g i n e
p e r  f o r E e d  a s  f o l  l o F s :

l .  Preparat ioo for  operat ion

o Supply lhe tank r i th  fuel

The fuel  used is  a d ix ture
o f  r a s o l i n e  (  r e s u l a r  c l a s s
t o r  a u t 0 6 0 b i l e s )  o i t h  E " o
c y c l e  m o l o r  o i l .
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Close

Tvo cyc le en81ne

Reqular  gasot ine
for aut ouob i Ie

U s i n g  a  p l a s t i c  o e a s u r i n g
bot t le  nake a n ix lure
lhose raEio is  20 (gaso-
l i o e )  t o  I  ( t 1 , o  c y c l e
m o l o r  o i l ) .  s € e  i l l u s t r a l i o n .

F i l L  t h e  E e a s u r i n g  b o t t l e
o i t h  l h e  c o r r e c t  p r o p o r t i o d s
o f  g a s o l i d e  a n d  o i l ,  a n d
s h a k e  u n l i l  t h e y  a r e  u e l l
o i x e d  t o g e t h e r .

2 . Star t i rg

l )  o p e n  r h e  f u e l  c o c k ,

o  I r  r i l l  t a k e  l - 2  o i n u t e s
t o  f i L l  t h e  c a r b u r e r o i .

2 )  C l o s e  t h e  c h o k e  t e v e r  f u t l y ,

H o q e v e r ,  i f  t h e  € n s i n e  i s
a l r € a d y  u a r o  o r  i n  h o t
,eather  the choke lever
s h o u l d  b e  f u l t y  o p e n e d ,

S e t  t h e  t h r o t t l e  l e v e r  i n
t h e  s c a r l i o g  p o s i t i o n .

3 )
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4 )  ? u l t  s h a r p l y  o n  t h e  r e c o i l  s i a r ! e r .

o Afrer  s te. t ing lhe engine,
open the choke gradual ly
up to i ts  fu l l  posi t ion
,h i le  observ ina the
ensine 's  condi ! ion.

(c&ut ion)

I f  Ehe €n8ine {on ' t  s tar t  the
cause oay be exc€ssive suct ion
o f  f u e r .

In th i3 ca!e,  d i lmunr the
spark p lug and c lose the
fuel  cock,  and th€n pul l
rhe recoi  I  s tarrer  e i th
both the choke and throt t le
valve fut ly  opened.  Then
redount  lhe aperk p lug
and open the choke to
restar t  engrne.

3. opcracioo

l )  A f l e r  l h e  e n B i n €  h r s  s t a r t e d ,
e l lo*  i t  to  uaro up befo le
oPerar iog a!  th l  requi red
3peed.

The s loe or  ia l ing speea can
be sdjusted by turn ing the
id le speed .d just ins sc.ee.

Screu i !  turned c lock{ ise
-- -  faste!  or  1d1lng 6p€ed

o Sc.er  i3  luroed ant i -
clockwtse --- slder o!
tdllng speed decreases.

(c.utio. ettil! opcrrtirg)

l .  Do noc idcrease speed lapid ly
or  run lhe engine 6t  h igh
speeds e i rhout  lobdinr .

2.  Nev€r run an engine in  a
c losed lpace Fhere there
is  oo ven!  i l l t  ing systeo.

3.  Do not  touch the ruf f ler
cover  or  cy l inder  rh i le
the engine i !  runnins to
avoid te l ! ing burn! .

4.  Do not  touch the f ' Iyrheel
w h i l e  i n  o p e r e l i o n .

f
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Stop Engide

r )

S l o r  d o , m  t h e  e n g i n e  s p e e d
b y  n o v i n g  t h e  t h r o t t l e  l e v e r
t o  t h e  s l o q  s p e e d  p o e i t i o n .

P r e s s  t h e  s t o p  s d i E c h  u n t i l
t b e  e n g i n e  h a s  s t o p p e d  c o m -
p l  e t  e l  y .

l .  C l o s e  t h e  t u e l  c o c k .

t .

2 .

storaae of  eugiDe

D r a i n  a l l  f u e l  o u t  o f  t b e
f u e l  t a n k  a n d  c a r b u r e l o r .

2 )

6 .

2 )

4) Store the englne tn a dry

ghen the enain€ iB to be stored
in the or is inal  packiDs case-

l . )

D r a i n  t h e  f u e l  i n  t h €
c  a r b u r e  t o r  b y  u n s c r e w i n g
t h e  d r a i n  s c  r e w .

C l e a n  t h e  H h o l e  o u t e r
s u r  f a c e  o f  t h e  e n g i n e
w i t h  a n  o i l - d m p e n e d

Disnount  the spark p l  ug
and pour a snal l  anount
o f  o i l  ( 1 0  c c )  i n t o  c h e
c y l  i n d e r  a n d  p u l l  t h e
r e c o i l  s  t a r  t e r  t w o  o r
t h r e e  t i n e € .  M o u n t  t h e
s p a r k  p l u g  a n d  t u r n  t h e
c  r e n k s h a  f t  b y  h a n d  u n t i l
c o m p r e s  s i o o  i s  f e l t  a n d
s l o p  t h €  e n g i n e  i n  t h a t

W i p e  a n d  c l e a n  t h e  a l l  p a r t s
o f  t h e  e n g i n e  b e c a u s e  t h e
s t y r e n e  f o € n  c a s e  I i n e r  ( a y
b e  d i s s o l v e d  l n  g a s o l i n e  o r  o i l

c o a t  t h e  f o l l o w i n g  p a r t s  w i t h
o i l  a n d  \ r r s p  E h e n  i n  p l a s t i c
b e  f o r e  s t o r a g e ;  c y l  i n d e r ,
c  r 6 n k s h a  f c - p i  s  t o n  a s s e m b l  y ,
f l  ) r h e e  L  n a g n e t o  b e a r i n g
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E. SINUCTI'TB AXD XAITTTf,AXCE SIAtrIIA,IDG

8.1 Crankcaee

Ifte cr6ntcr6e is osde of diecaBt slrr iniu. In gener. l
the cdrpression retio in the erenkclse is betr€en 1.3 - 1.5. the
crankcaae should be conpletely sirt ight because the eir-fuel
mixture sucked through the inteke port id cmpreEsed before bein8
fed to the combustion chamber.

Cage knock pins are used to nount ihe fan cade therefore
nount ing rork can be eesi ly and eccutetely perforoed during en
overhaul.  Because the three cases sre i | r  one oachined uoit ,  the
rrhole case assembly should be tepleced rheo any one gect ioo needa
r e p r e c r n g .

! r 8 .  r F i g . 2



Drive Eide S t a r  t e r  s i d e

Bal l  bearine # 6202 +-

TC15357 TCt2227

c a s e  t i g h t e n i n g  t o r q u e  . . . .  ( x 5  p s n  h e a d  s c r e w )  0 . 4 - 0 . 5  k g . m

l, Iater ial  Inside
grade di  atreter

orrside l l idrh
d i  ene te r

( Re ferenc e )

o Ball bearing lt 6202 ---y, l l

22t2TC

8,2 Crankshaft  and connect ing rod

The crankshaft  is a precision forged art ic le made of
bl ister steel.  The crankpin and journals ere cerburized and
sround for increased resistance to near,

The connect ing rod is conbined ! . i th the crankshaft ,  snd
a needle bearing is used at i ts big and sme1l end. I f  ei ther the
crsnkshaft  or the conoect ing rod require6 replacsnent fo!  any
reason, the ent ire crankshaft  assenbly should be replaced. For
the needle bearing et the sma1l end, individual replacerdent Parts
ere avai lable. (Replacenent of individual parts cennot be nade
on the crankshaft  or the connect ing rod, because a high degree of
a c c u r a c Y  r e q u i r e d ) .

( I)  Runout of crsnkshaft  end

F l g .  3

F i g .  4



the runout
fol  louinS table rrhen
et and ar ss sholrn in

should be vi thin
the crenkshaft  is
F i g .  3 .

the values shor 'n in the
roteted, e6 supPorted at
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F i g .  5

Standard dimension
b 0 . 0 5  l t a x .

0 .05  Hax .

Al lowable I  imit
b 0. 06

0 .  05

The crankshaft  assembly should be replaced i f  the
al lorrable l  in i t  is exceeded,

(2) Clearance between crankshaft  and connect ing rod bi8
e n d  ( F i g . 5 )

ttaruring tool : Feel€r Seuge

I

Stsodard dimen6ion 0 .  16  -  0 .35  L

Al loirsble l  in i t 0 .  55

Push the connect ing rod in ei ther direct ion end
insert  a feeler geuge ioto the clearence on the opPosite 3ide.
Teke four sep€rete teadings. Replace the crankcese sssenbly i f
the clesrance exceeds the eI lolrab1e l  i rni t  at  aoy of the four



(3) Clearance between hole
a n d  c r a n k P i o  ( F i g . 6 )

in connect ing rod big end

Fix the cranksbaft .  Fi t  a dial  gauge to tbeconnect ing rod snal l  end, and read the dial  gaige- l l i th ihe
c o n n e c t r n g _  r o d  _ n o v e d  i n  t h e  l o n g i t u d i n a l  d i r e c t i o n ,  R e p l a c e  l h eI ' n o r e  c r a n k s h a r r  a s s e m b l y  i f  t h e  d i a l  g a u g e  r e a d i n g  e x c e e d s  t h e
a l  l o r a b l e  l i m i t .

S t E n d a r d  d i n e n s i o n 0  -  0 .025  L

A I l o $ a b l e  l i n i t 0 .05

(4) Clearance ber$een hole in connecring rod sm€l l  end
a n d  p i s r o n  p i n  ( F i g .  7 ,  F i s .  8 )

Ueasuring tool :  Cyl inder geuge

X e a s u r  i n g  E o o l :  D i a l  g a u g e

F i g .  6

FiB. 7



l . Ieasuriog tool :  Uicrooeter

F i g .  8

S!andard dinensioo 0 ,001  L -0 .023L

Allowable l imit 0 .05

Measure the inside dianeter of the hole in the
connectiog rod small end with e cylinder Seuge and measure the
outside diemeter of lhe piston pia with a nicroneter.  I f  the
dif ference bel l reen theqe ve1ue6 exceeds the a11owab1e 1iBit ,
replace the oeedle bearing, piston and piston r idgB set.

(5) Clearance betneen cradkehaft  and naio bearings
( F i s .  9 )

Measuring tool :  l l icroneter

F is .9
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Cranksheft
journel
didension

-  0 .005
0r5

-  0 .012

Stsndard dinension 0.003  1 -  0 .012  L

Al lowable l  ie i t 0.05

l leaaure tbe out6ide diameter of esch crankshsft
journel ei th a nicrometer.  Replece the cren&shaft  e6sembly and
m a i n  b e a r i n g s  i f  t h e  f i t t i o g  c l e . ? e n c e  t o  t h e  n e i n  b e e r i n g
exceedB the el lolrsble I  imit .

8 .  3  C y l  i n d e r

the cyl inder is of  elunini t l | t |  and diecssr rogether eirh
the cyl inder head into a sol id body to incr€ele heet conduct iv i ty
and to reduce i ts oeight.  the inside cyl inder surfece is poroua
chrqne pleted (chennel type) for improving the durebi l i ty of  the
cyl  inder .

( l  )  The cyl inder heed sect ion forn6 pert  of  a sphere,
and the cool ing f in6 ere placed in posit ion to
al1or Sood air f loe .nd provide a large cool ing
e f f e c t .

(2 )

t h e  r e l a t i o n s h i p  b e t w e e n  i n t e k e ,  e x h e u s t  e o d
scavenSing is sholf i r  in sect ion 5.4. The velve
t iming is sbom below.

Cyl inder bore

i ieesuring tool :  Cyl inder geuge

.,dj
ld-
Iv

F i g .  l 0



Measure the bore r i th e cyl ind€r geuge. (Fig. l0)

Standard dim€nsion
+ 0 .02

I tg
0

Allorab1e l imit Unti l  plet ing exfol ietes

8 . 4  P i 6 t o n  e n d  p i s t o n  r i n g s

the piston is rnade of speciel  elunioiun al loy to
reduce i ts l reight and for reducing th€ beering load during
operat ion. In a 2-stroke cycle engine, tbe scavenging ports open
up before t€rminet ion of the exhaust stroke so thet the sir- fuel
mixture pressurized in the crenkcase is f€d into the combust ion
chenber and discharSe of exhaust gss is enabled. I l rerefore, e
semi-spherical  form is used for the piston crowo to faci l i tate
t h e  f l o u ,  o f  e x h a u s t  a n d  s c a v e n g i n g  a i r ,

Piston r iogs are posit ioned $i th knock pios so thet.
th€ir  open ends lr i l l  not be ceught by the ports in the cyl inder.
A sl ip-out of the piston pin is prevented by the €top r ings
provided on both r ight end lef t  s ides. (r ig.  l l )

the piston r iogs sre made of epecial  cest i ron snd ere
aurface treated by parkeriz iog for inproving resistence to besr,

- 49 -

F i g .  1 l r r E .  t z
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( l )  Clearaoce betoeen piaton and cyl inder (Fig. f3).
l {easure the nexinud dieneter of the piston ei th a
oicrodeter and celculste the di f f€rence (cel led
piston clearance) to the naxinun cyl i t rder bore.
Replace the piston essedbly i f  th is clearence
exceeds the al losable l iEi t .

l leasuring qpparatus: Microneter

F ig .  l 3

Pistoo pin outside
dianeter

-  0 .015
{ tg -  0 ,050

Standard dinension 0.035  1 -  0 .07  1

Allowable l imit 0.1

Clearance betreen piston end piston pi tr  (Ftg.
r is .  r5)

14 ,<2)

t teasuring tool :  Microdeter

!  r g .  1 4



l teasuring tool :  Cyl inder gauge

F l q .  t )

standard dinension 0 .099T -0 .007L

A1loeable l in i t 0.05

M€esure the
cyl inder gauge and needur€
nicrotneter.  Replace the
f i t t ing cleerence exceedg

piston pin hole inside dieEeter $i th a
the piston pio outside dierDeter r ' i th a
pistoo and pistoo pins set i f  tbe

tbe al1oeab1e l imit .

(3 )  c lea rance
(F i s .  15 )

o t  p  i s ton  r i ngsbetseen open ends

I leasuring tool :  Feeler gsuge

F i g ,  l 6
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Fit  the Piston r inS in a borizont ' l  Po6it ion (usin8

a Diaton) idto the cyl inder skirE end Eeeaure the clearance

betn€en the open eods (dioension A) ei th e feeler gauge '

RePlqce Pioton r inSs i f  this cle 'rence exceeda the

el loueble l  imit .

steoderd din€nsion 0 , I  -  0 , 3  L

Allo{Eble 1i0i t 0.7

(4) Cleerance betseen Piston r ing and r ing groove
(F is ,  r7 )

lleaBuring tool: Feeler geuge

Fis .  l7

Stenderd diEension 0 ,05L -0 .09L

Al towable l tunit 0,  15

Measure the cleerances betgeen Piston rinSs aod

rins rrboves in the Piston eitb e feeler 8su8e' 8ePl€ce the

ii" ion- r"a r ina. i f  any cleersnce exceeds the al loeable l ioit '
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8 .5

PUrPO Ae

s piral
ceusing

R e c o i l  s t a r t e r

A recoi l  starter (Fig. f8) is nounted in a case for the
of increasiog the $ork eff ic iency and safety.  when the
rope, ,hich is uound on the reel by the tension of the

sprinS, is pul led the ratchet l inked l ' i th the reel opens,
t h e  s t a r t e r  p u l l e y  t o  t u r n ,

( l )  Bind screr t ighteniog torque i€ 0.35 kg.m.

(2) Apply a smal l  anount of qual i t i  grease to tbe reel.

(3) Recoi l  starter disassembling €nd reasse|0bl ing
procedures are sborrn in the fol lowing teble,

F i 8 .  l 8
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DISASSBXBLI|C PROCBIXIIF OP flB NACOIL STAT1IX

Order Tool I l  I  us t re t  i on

Renove bind sc rew,

Di emount fr ict ion plete 2,
fr  ic t ion spr ing 3 and
retchet 4 st  the ssne t ine

2 .

Xenove return gpring 5.
( F i 8 .  1 9 )

PuIl out about 30 ctn of the
aterter rope and hold i t
b y  h e n d  s o  t h a E  i t  s i l l
not return uot i l  the cut-
a*ay in the reel ie el igned
tt i th the starter rope out let
( F i 8 . 2 0 ) .

PuI l  starter rope out to the
i n s i d e  o f  r e c o i l  s t a r t e r .

6 . Renind starter rope in tbe
direct ion of the €rror shi l€
applyiog a brake by hend and
lrsking use of the cut-anay,
u n t i  1  r o t a t i o n  s t o p s .

l lhen the reel only needs to
repl eced slowly remove i t
f rou the starter case thi le
l iSht ly turning f i rst  c lock-
t . iBe then counter-clockr ise
to rel€sse i t  f ron the spr ing

7 .

Note: Do not Euddenly remove the
reel .  The spring n.y j l lnp
o u t  o f  p o 8 i t i o n .

! 1 9 . l 9

F i g .  2 0
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IE^SSEXBLIIIC PROCEDI'BB (tr 1B RBCOIL STIT1IT

0rder Tool I l l u 6 t r a t i o n

2 . Adjut f ron the inner end of
spr ing so that i t  cones to a
posit ion ebout 3 t lm froo shaft
so thst the reel hook posit ivel
c a t c h e s  o n  t h e  s p r i n g .
(F is .23)

Wind tbe starter rope on reel
in the direct ion of arroir ,  and
take i t  out of  cut-a!, ,ay io reel
$ieo 3t turn6 have been con_
p l e t e d .  ( F i s , 2 4 )

I tount the reel end spring \r i th
i n n e r  e n d  o f  s p r i n s  s u i t a b l y
matched ! ' i th spr ing catch of
reel .

Hold the starter rope and rsind
i t  on reel by three turns in th
direct ion of arron. Hold reel
s o  t h a t  i t  s i 1 1  n o t  r e v e r s e ,
end pul l  rope out in the direc-
t i o n  o f  a r r o w  ( + ) .  ( F i e .  2 5 )

:  D,o not quickly return the
roPe, as the reel may jump
o u t  o f  t h e  c a s e .

6. l iount return spr ing.

I t lount spr ing in i t6 posit ion
i n  s t a r t e r  c e s e .

I f  spr ing did junp out dur ing
disassenbly,  form a r ing of a
dianeter that is Bl  igbt l  y
snal ler than spring seat in
starter case i ' i th the t ' i rer
then rewind the spr ins into
i t ,  ( F i s . 2 )

No te

Long nose
p l  i e r s

sprhs il

R/-w
Y7/

F i - ? . 2 2

A'jH;;,
/// z1--*\ ot 'r""2

1(t@dfr--
Po."'.".,

YL O]IqI]IL

F i q . 2 3

Aa9^
K

F i , g . 2 4

;v=Y; ,w
\Y_/3;.

dncc l ion
F is .25



.  E .6  A i r

For
caea is dade
tyPe eIelnent

c l eene r  (F i g .27 )

light r,eiaht end ease of bandl iog
of plestic re.in which is f i l l€d

|tade of pol yurethane foan.
T200t'

the sir cleaoer
with a s€rri-$et

order I l l  ustrst ion

7. ffook fr icl ion spring on
protruaion ( aal1.) of rachet
end rnount it together yith
f r  i c t i on  p l a te .  (F i g .26 )

8. Tighten binrl ecres (Fith scree
driver sod apply loct cernent).

Screndrivei

!t:]t!f

rig. 26

I

2

3

5

6 sc'!w (ll5 i 25)

E ig .21
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8.7 Liat of oaintenance st.ndrrdg

llote: Rcplaca prrt6 rtren the aLlo{rble lidit i! cxc€ad€d,
crccpt for Bpdrt ptug, the el,ectrode gap of ,trlch i.
.dju!t.ble.

Se icirg ltcnl SloId!rd di cn3ion Allowablc l i r r i l

Cylindcr borc dim. ion cae +3 02 Until plating
crfoliat€s

Clcarancc bctw..[ cylind.r and piston
(diffcrencc bctw.an maximun cylindcr
borc and plrton ouliidr diametlr)

0.035 -0.07L 0.1

Clrrranco botw..n pkton and phton
Pin 0.009T- 0.00?L 0,05

Clcaranc€ bclwcen opan cnds ofpiston
finSs 0 .1L  -  0 . l L 0.7

Clclr c. bltwcc|l piston rlng and rin8 0.05L - 0O9L 0 . t  5

Clearsncc bcilr,..n rod bigcnd and
cr.nkpin 0 - 0.025L 0.05

Clearance betwccn rod s all.nd and
p8ton pin 0.001L - 0.023L 0.05

Axial pley of crankshalt 0.0t L - 0.20L 0.5

Cl€araocc betwc€n cran ksh?ft lnd mrin
b..rin8 0.003T -0.0r 2L 0.05

Charancc b.tw..n cnnkshaft rnd sid!
f*c of rod big.nd 0.16L - 0.J5L 0.55

Runout ofrnd of cmnksh.ft 0.05 Max. 0.06

Spark plug clcctrode 8sp o, 3.r 0.8



8 .8 Carburetor end adjust ing procedutes

( l)  Descript ion of conponente

Float type carburetor (T200P)

'L

l

5

1

9
t 0
I
t 2
t l

l 5
l 6
t 1
IE
t 9
20
2 l
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(2) opetet ion of carburetor

The carburetor is the device shich breaks doen the
gasol ine into very f ine pert ic les using the ventur i  pr inciPle.

I t  nixes air  end fuel  to 6 sui tebl€ . i r - fuel  ret io .nd tuppl ie3
the required Eixture to | [€et tbe var ieble oPeret ing d6!anda of en

e n 8 1 n e .

F loa t  r ype  cs rbu r€ to r  (T2ooP) (F ig .  3 I ,  F ig .  32 )

F ig .3 l F i g .32

(  a) The fuel inteke , l+ot s by gravi ty into the
f loat cheber (6) QrouSh the clearencA
beteeen needle Laf ie (3) end velve reet ( ,

. /:\
r rod luer cocK \y.

(b) t{hen the fuel  begins^to ecctnulete in the
f loe! chorber,  f lort  ( ,  begit{  to f loet uP-
uards snd Pushes uP f loat 3ro (4)thu3 reducinS
the cleersnce be!$een the neidle valve and
n€edle seet unt i l  f inel ly the needle valve
contects the needle seat to stoP the inf low of
fuel . In this eay the fuel in the float
chmber ie slsey3 kePt at e f ixed level.

' [he Dovement of eir  in the - f1ost chember i .
c o n t r o l l e d  b y  a i r  v e n t  r r o f e  @ .
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(c )  A  xneas ' r red  moun t  o f  f ue l  s t  ne in  i e t  @ ie
sucked in by the negetive pressure creeted in
the venturi throush the uD end dosn motion of
the th-rott le valve (r. . I t  then.f lossAlroush
rne..cre€rsncz\Derween .Jer , n""o.," (y- l loneeare  JeE  t y ,  : n9  r s  e lecceo  ou r  o r  Ene
need le  j e t  t o  m ix  H i th  a i r  be fo re  be ing  sucked
into the crank-caae.

(3) Carburetor 'e Iain parts and adjust ing procedure

( e )  T h r o t t l e  v e l v e  a n d  j e t  n e e d l e

The throtr le vslve (Fig. 23) ie a piston type
which provides a srnooth transi t ion from 1ol '  to hiSh speeds. The
bolton prof i le of the thrott le valve is d€sianed in such a way
t h a !  t h e  a i r  i n f l o w  s e c t i o n  e r e a  i s  L e r g e  e n d  e i r  o u t f l o w  i s
sm61l.  Ihe f low pooer of air- fuel  nixture is incressed nhen the
valve opening is $ral l ,  and fuel  atooizat ion set isfector i ly teke€
D l a c e .

F ic F is 3433

The cut-auey ( CA)
each thrott l  e velve
vhen the engine is

end recess (R) ere matched on
to stebi l ize the fuel  f low rete

i d l  i n g ,  ( F i g .  3 4 )

T2OOP

CA 0 .75

R l .  >
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the Bupply rete of eir- fuel  nixture to the combu6-
t ion cbanber is control led by sdjust ing the openinS
o f  t h e  t h r o t t l e  v e l v e .  N o t  o n l y  i e  t h e  g u c t i o n  e i r -
f lo$ control led but,  et  the ssne t ine, the anount of
fuel  in jected fron the needle jet  is s lso control led
by the jet  needle ehich responds to the opening of
the thrott le valve.

F i 8 ,  3 5

(a)- l  Adjuatrnenta E.de to the thrott le velve to
n a i n t a i n  i d l i n g  s p e e d  o f  e n g i n e .

I trot t l  e volve and thrott le

Adjust the throt t le velve
the eneine i.  idl iog with
adjust scres ( stop screw).

Revol utions increase r*ren
si se.

Revol utiona decreeae
coutrter-cl oc kri ae .

sdju3t Bcrca

opening l,hen
the thrott le

turned cloct-

rrhen turned

i fItre engioe rnay
d e c r e a a e d .

l fote: s t e l  l the revolut ioo5 are



r la.  ro

Standard idle set revolut ionr (rFr)

r200P

2000 - 2400

( b )  J e r  n e e d l e  ( F i g .  3 7 )

There are f ive grooves (f1oat type) on the
head of the jet  oeedle, Sett ing is usual ly [ade. in th€ fourth
groove ( f loet type) .  Furtber reedjustrnent io not ususl ly
required beceuse metching is eutcmeticel ly made ?i th the engioe
so thet the opt i t lun air- fuel  nixture is obteined in thio
Posi t  ion.

I t ten the cl ip is set in so uppet Sroove . . .  lhe cleer€nce betseen
jet needle end ne€dle
jet becoDes less end
the air- fue1 nixture
becones poor.
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Th.n thc cl ip ia let in a loeer 8roove ,.. The clerrtoce betreeo
jet n€ed1e rnd needl e
jet becorc! lerge atrd
the air-fue1 nixtute
bacdes rich.

Flort lyp.

Fis. 3t

(b)-r lhin jet (f lo.t rype) (FiB. 38)

A hole for oatating the optir|! floe rete
of fuel for the engine l!  bored into the daio jet. l te Eee6ured
@unt of fuel fron !0eio jat is fut lher neterad by the jet needle
to !.tch the required €n8lna lod,

Main jcl size

T2001'

# 7 2

r is .3 t
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A d j u s t m e n t s  ( s e r v i c i n g  p r o c e d u r e )  o f  j e t  n e e d l e

Cleaning Bhould be undertaken nhen the fuel  passage
becones plugged lr i rh foreign Datter.  I f  the n€in jet  i6 to be
renoved fr6r the carburetor body, care shol l ld be raken to avoid
dem€ging the slot ted groove. Also never €ttenDt to tbresd a eire
o r  s i m i l € r  o b j e c t  u h i c h  i s  r h i c k e r  t h a n  t b e  b o ; e  t h r o u p h  r h e  b o r e
h o l e  t o  c l e s n  t h e  f u e l  p a s s a g e .  I f  r h e  i n s i d e  s u r f a i e  d i a n e t e r
of the bore hole is increased in this IJ€y, the fuel  f loe rate
c h e n g e s  a n d  e n g i n e  E a l f u n c t i o n  n a y  r e s u l t .

( c )  F l o a t

Th€ f loat controls the amount of fuel  ,s i t
f lo lJs by gravi ty from the fuel  tank and nainrains i t  at  € certain
c o n s t a n t  l  e v e l  ,

A d j u e r m e n r  ( s e r v i c i n g  p r o c e d u r e )  o f  f l o e t :

I te fuel  level csn be chanSed by adjust iog the
f l o E t  a r m .  W i t h  t h e  e n g i n e  h e l d  i n  e  h o r i z o n t a l  p o s i t i o o  f u e l  i s
s u p p l i e d  t o  t h e  c a r b u r e t o r ,  € n d  t h e  f l o a t  r i s e 6  t o  s t o p  t h e  f l o w .
a s  s h o & m  i n  F i g . 3 9 ,  A t  t h i s  t i m e  t h e  f l o e t  s h o u l d  b e  o a r a l l e i
t o  t h e  s u r f a c e  o t  t h e  c a r b u r e r o r  b o d y  l e a v i n g  e  c l e a r s n c e  o f  3  I m
betreen the f loe! and the surface of f loat chenber packing. (4
mr, t'hen the pscking i6 rernoved). The arrl should nor be in
c o n t a c t  n i t h  o n l y  o n e  s i d e .

F i g .  3 9
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Xotc:

F i g . 4 0

Arn adjustnent is lmderteken using long nose pl iers in
the forted pert ,  es shoon in Fig. 40.

(d) Floet valve

The f loat valve operates in responae to the
vert icel  dot ioo of tne f loat to release fuel into the f loet
cheDber. lhe f loat v. lve not ion, shich is sjmchronized ei th th€
f lo. t  ann movement,  controls the fuel  f lo ir  rete,

(d)- l  Adju3t lnent (servicirg procedure of a
f loat valve)

Floar rypc

! r g . 4 r

I t  is essent iel  for th€ carburetor,  s
_fuoct ion tbat the ect ion of the f loet valve is snooth and ther
i t  forns en eir t ight seel r then the velve is ful ly c losed. I f  the
oe.t  of  tbe valve ia daaged by foreign matter or i f  stepped r.€er
occurs efter being in use for e long period of t ime, theo over-
f lorr  ei l l  occur,  result ing in.engine nalfunct ion6. At this stege
the f loat v. lve Bhould be repleced.



( e ) Tbrot t1e wire (replacenedt procedures)

(e)-I  Disassenbly of chrott le wire
'(1) 

Rernove fuel pipe on carburettor.

! ( 2 )  R e m o v e  c a r b u r e t t o r  ( l { i t h  s p a n n e r ) .

( 3 )  R e m o v e  r u b b e r ^ c a p  ( l )  f r o m  m i x i n e
cnamDer cap \ : ! / .

(4) Remove rnixing chanber cap, then
pul1 out thro_tt le uire together
wi t t r  gpr ins 6) trrrot t le valve

/ e \  ' .  , :  - . :  / - \  -
( ,_,  and jet  needle (r ,  f rom thP

(5) Remove inner r i re from thrott le
velve @ ( simul taneously,  the
spring and mixiog chatnber cap t ' i11
be r€moved).

( 6 )  P u l l  o u t  r u b b e r  c a p  f r o n  L - t y p e. / - - \p r P e  L 9 .

F i g . 4 2



(e)-2 Assenbly of thiott le wire

(l) Insert rubber cap to L-type pipe.

(2) Paes lr ire through nixiog cheber
cep and spriogr end haog the end
on  the  th ro t t l e  ve l ve .

(3) Insert  tbe assenbly consist ing of
t h r o t t l e  v a l v e ,  s p r i n g  e n d  n i x i n S
chahber cep into the body of
cerburetor.

(4 )  Tighten nixing chamber cap
securely (r i tb pl  ier!)  .  (necoo-
hended t ight€ning torque: 0.4 -
0 , 5  k g . t i )

(5) Fi t  rubber cep snugly into nixinS
cheber cep.

F ig ,43

Note: X€ke sure thst pt"t" @i" on cf ip @.
I f  i t  i s  ups ide  doun ,  eng ine  $ i l l  no t
work properly.
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N o t e :  l .

2 .

3 .

Eie. 44

If  the rubber cap does not
properly f i t  into tbe groove on
the mixing chamber c€p, second€rry
air  i r i l f  b€ sucked in and the fuel
f lon l r i11 f luctuate, c€using the
revol ut iona to drop.

I{hen rubber.  cap is correct ly
f i t ted into groove, no cleerence
Bhould exist  beteeen the atepped
port ion on th€ L-type Pipe end
mixing chanber cap.

Adju6t the play on
w i r e  ( s € e :  A s s e n b l y

the thrott le
sequence)

( e ) - 3  I n s t a l l  e l  i o n  o f  C e r b u r e t o r

l fote: t {hen t ightening the Band, securely

iress the carburetor onto Intske
f lange. I f  there is any space lef t
betneen the rubber packing inside the
carburetor and the Intske f lenge' tbe
intake of secondary air  ni l l  cause
d e f e c t s  i n  t h e  s t a r t i n g  a c t i o n .
(Reconmended t ightening torque: 0.5 -

0 . 6  k s / n )
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E.9 Cerburetor troublesbooting

Troubl e phenonenon Prob€b1e cause Renedy

Fuel is not suck€d
i n t o  t h e  c y l i n d e r .

Plugged fuel cock cl ean

There is a cleersnce betseeo rubber
packing inside of cerburetor and intake
f lange

Carry out essenbl
once  e8e in .

Fsi lure in ful l  c losing of choke Ful ly open choke.

F a u l t y  o p e r e t i o n  o f  f l o a t  v e l v e  ( n e e d l e
valve)

Di sa€sdDbl e snd
c l  e s n  o r  r e p l e c e .

Fuel passaSe plugged si th dusr,  or other
aubstances forned in deter iorated easo-
I  ine

Di sassembl e end
clean or replace

Pl ugged main jet  ( f loer) Diseeseoble and

FueI is sucked et
en excess ive rete

E x t r e o r d i n e r y  h i g h  l e v e l  o f  f u e t  ( n o a r ) A d j u 6 t .

Dust eccunulated betseen f loat valve and Di sessenble snd
c lean ,

Pl ugged air  c l  esner DiBassemble end
cl ean .

Xisnatched groove of jet  needle carry out e8sembli
once  ege in .  I

I d l  i ng  i s  uns teb l  e .

&ubber Cap not securely f i t ted Fit  Becurely.

Float velve fouled Disaseenble and
clean .

f a u l t y  a d j u 3 t r n e n t  o f  t b r o t t l e  a d j u s t Ad j  us t .

F e u l t y  p o s i t i o n  o f  j e t  n e e d l e carly out .ssenbli
once  88e in .  I
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cerburetor troubleshoot ing

Trouble phenonenon Probabl e cause Refl'edy

Revol ut  ions cannot
be increased
( enaine stal  l6 or
a gtrange sonnd i9
Produced) or re-
vol  ut  ions are on-
atable even shen
they can be

Insuff ic ient opening of Choke Vslve lttve choke lever
to open po€it ion

lkrrn f loat val  ve R e p l a c e  p a r t s .

P l  u s s e d  n a i n  j e t  ( f l o a r ) Di sassernbl e and

H i g h  f u e l  l  e v e l  ( f l o a t ) Adj ust .

I n c o t r € c t  p l a y  o n  t h r o t t l e  l , i r e Adj ' rst .

Pl  ugeed fuel cock ( f lost) Cl ean

Engine stal  l  s or
e r r e t i c  r e v o l u t i o n
occur during the
running but they
etop occur ing for
e short  per iod of
t ine after tbe
engine is re s tar te

P l u g g e d  f u e l  c o c k  f i l t e r  n e t  (  f l o e t ) Disassemble rnd

P a u l t y  v e n t i l a t i o n  o f  f u e l  t e n k  c a p Disassenble and
c I e a n .

Feul ty accele-
r a t  i o n

P l u g g e d  n a i n  j e t  ( f l o a t ) CI ean ,  (Refer to
P . 3 0 )

Pl ugged needl e jet

LoId level id l  ing revolut ion Read j  wt .

O v e r  f l o t  o c c u r s .

lbrn f loat velve Replece .

F a u l t y  o p e r € t i o n  o f  f l o s t  v a l v e Clean .

Faul ty f loat velve Cl ean or repl  ace
P a r t a .

E x c e s s i v e  f u e l  l e v e l  h € i 8 h t  .  (  f l o a t ) A d j  u s t .
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8,10 Flyeheel Uagneto, Spark Plug and Adjust ing Procedures

The f l  ytrheel nagoeto is included in the iSnit ion tmit
t ' i th the generst i ! |g coi l , .contsct bresker and the f lyrheel.

Carry out inepect ioo, adjustnent sod servicinS of tbese
parts in accordence t ' i th the ingtruct ioos give$ beloe.

(l ) Fl ytheel

Uagoet ic oteel used for po$er generst ioo is cagt
into e flyeheel of rhich the coolioS fan is ao integrel p6rt. Ae
this part  hes aeveral  iEport .nt  f i rnct ioos, cere should be t iken
oot to drop or danage i t  $h€n dise6sembling eod reasgenbl inS.

ii r'*o

F ig .  45

llote: The red psint nerk on the fl ye.heel
point for ignit ion r iniDg. (or the
side en enbossed nerk i6 cest on the

Ehor,3 the natchint
opposi te or fecing
d r i ve  s ide  cese ) .

Point

e6ch
angle

* l 330 r  30 '

*2 1 2 8 0

teke-off
hole

2 bos8 8x2

3 boss U 6  x  3  (T200  apec ia l  epec . )



Remarks for adjustnent

(e) I f  a defomed cool i f lg fan is mouoted, the f lo l '
of  air  l t i l l  be affected and an unbalsnced
force dl l  be appl ied shich f lay result  in main
b e s r i  n g  d s n a s e .

Therefore, no damaged or deformed f lJ.heel
n u s t  b e  u s e d .

F i g . 4 6

(b) wheo instsl l ing the f lF ' t |eel  on the crank-
shsft ,  check f i rst  and renove any foreign
tnatter c l inging on the tapered part  with your

f i n g e r .

(  c) Tightenins torque for f lytgheel .

I . 0  -  1 . 3  k s . m

( 2 )  I s n i t i o n  c o i l  ( F i g '  4 7 )

Tbe igni t ion coi l  is perfect ly moisture Proof
because is has been impregnated vi th ePoxy resin snd the outside
ha€ beeo covered witb a case of phenol resin. Pr inary reire ( los

voltage r ' i re) and secondary 'eire nere both !"ound on the core of

l f l r i n a t e d  s i l i c o n  s t e e l  p l a t e  c o i I .  T h e  p r i m a r y  w i r e  ( 0 . 4  t o

0.7 nm x 3OO turns) is connected to the contect breaker and stop

s o i t c h ,  a n d  t h e  s e c o n d a r y  w i r e  ( 0 . 0 5  t o  0 . 0 7  m n  x  1 0 , 0 0 0  t u r n s )  i s

connected to the spark plug cap.



F ig ,47

Cbeck the aoldered points oo the trounding and
ptinary wires rhen inspectinS the igoit ion coil .  l ieesure the
sperl ing perfomance rr iEh € coi l  teeter, . id repl.ce the coit i f
the apark len8th is 1es6 ttan the specif ied v. lue.

Thtee-oeedle sp.rting perfornence (at oorDal
tslDerrture ) !

S p e c  i  f i c 6 t i o n

P o i n t
7m/  500  rp

Em/ l ,morFr

(3 )  Cor t . c t  b reeke r  (F ig ,48 )

I'he contact breaker is used to tenerrte high
volt6ge io the secondary coi l  by interrupting the prinery current
gener.td in the iSnit ion coil  during the revolutions of the f iy-
$teel .



The cootact breaker is nade up of a f ixed and e
noving piece of bigh l rear resistance tungsten, 0n occasions
these points becone. corroded or fouled because of poor engine
storage condit ions or due to temperature change. ?he point
l rurfaces are cleaned by usinS a very f ine grained enery p.per,
I f  t ransi t ion (point surface€ becobe rough) occura on the poiot
surfaces, gr ind dorn the protrusione using e f ine f i le end then
f i n i s h  l r i t h  t h e  f i n e  a t r e r y  p e p e r .

Irben adjustnents nre ade requir ing the noving
piece to be rdoved, apply a sui table l rnou.rt  of  l to lykote GP Paste
to the bearing and check i f  the contact breeker operates smoothly
sheo i t  is remounted, To prevent wear the sl id ing aurfacea on
the noving piece and igni t ion ehould be lubr icated by an oi l
rnoisteoed fel t  mounted onto the condenser beae.

F i g .  4 8

D€viet ion end locat ion of contsct point

Deviet ion = ni thin 0,2 ' t rn in every direct ion

l ,ocat ion -  s i thin 2/3 at the center of
diameter

0.2 Max.

( l  )  Adj uat ing procedure (see; Assedbly sequeoce)



(4 )  condenser  ( r i s .  49 )

The condenser,  ,hen employed in an igni t ion
s y a t e r ,  p € r f o m s  a  d o u b l e  f u n c t i o n ,  i t  ( l )  p r e v e n t s  s r c i n g  € t  t h e
p r i r n a r y  c o n t e c t B  a n d  ( 2 )  s p e e d s  u p  t h e  c o l l a p s e  o f  t h e  m € g n e t i c

l{hen pi€ces of t in foi l  fece one a.other r i th ooly
e a|nel l  gap belueen a.|  electr ical  act ion takes plece, end the
a b i l i t y  t o  s t o r e  e l e c t r i c i t y  i n  t h e  e p a c e  b e t r e e n  t h e s e  f o i l s  i s
produced. In the condenser a t in or : Iunini tr  foi l  str ip is
wound lound a cyl inder si th e thin pspers sandFiched betneen the
layers to prevent direct contact before being enclosed in a
v i b r a t  i o n  D r o o f  n e t . l  c e 6 e ,

A condenser cannot be di6ess€mb1ed or repaired,
therefore, f i ret  check i f  rhere ere eny problems in the lead
w i r e s  o n  t h e  o u t s i d e  o f  t h e  c a s e ,  a n d  r e p l a c e  t b e  c o o d e n s e r  i f  i t
i3 feul ty.  To check the condenser for internal abnormll i t ies use
the fol lowing m€€suring instrunents :

F i g .  4 9

I n s u l  a t i o n  r e s i  s t s n c e  m e t e r
r i t h  1 , 0 0 0  V  c e p e c  i t y

l 0x

Condenser capsc i ty 0 .22  F



l leasuren€nts sre tsken by usiog € condenaer
capecity test ineulat ion registance tester snal a condenaer
capacity teater.  the condeneer should be replaced i f  eny of the
measured values are less Chan those shorn in the ebove table.

( 5 )  s p a r k  p r u g  ( F i s .  5 0 )

T h e  s p a r k  p l u g  i g n i t e s  t h e  a i r - f u e l  m i x t u r e ,  a f t e r
i f  h a s  b e e n  s u c k e d  i n t o  t h e  c y l i n d e r ,  o i t h  a  s p a r k  g e n e r a t e d
b e t v e e n  i t a  c e n l e r  e l e c t r o d e  a n d  g r o u n d i n g  e l e c t r o d e .  S t a r t i n g
fai  I  ure and reduced poner output rr i  I  I  be not ic€d i f  the elec-
t r o d e s  a r e  b u i n t  o r  a o  e x c e s s i v e  a o o u n t  o f  c a r b o n  h a g  c o l l e c t e d
o n  t h e  e l e c t r o d e  s u r f e c e s .

T h e  s p a r k  g a p  s h o u l d  b e  a d j u e t e d  t o  t h e  v € l u e s
sta ted beloe:

( l  )

( 2 )  T i g h t e n i n s  t o r q u e  . . . . , .  1 . 2  k g . m
Frequency of spark gep sbould be checked
ooc€ in every 50 bours of operet ion.

(3) Spark plug to be used
NEK B -6A

0
Spa rk  gap  , , , . . , . .  0 . 7

-0 '  I
( al lolrab1e l i tnit  0,8)

F i c 50
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Spark Pl u8 Parts N&ne

Symbol Part  Name Struc ture

l . Tennioal nut For insert ing spark plug cep.

2 . Rib El ininetes f lash over.

lb ta l  shel  I Hexagon head mounting

4 . csske t Tiahten ei th regular mounting
torque, This gasket provjdes a
Beal aaainst conbust ion gas
l e a k a g e .

I'bun t i ng screw On the cyl inder head. I ts diren-
sion is l , l  14 nm

6 . C€nter electrode T h e s e  e l e c t r o d e s  a r e  c a s t  i o  e
s p e c i a l  a l 1 o y  t o  r e s i s t  c h e n i c a l
corrosion and spark consunpt ion.7 . Crounding electrode

Ineulator
(head)

High al( ! [ ina insulator $i th specia
proPert i€s such a3 voltege and
corrosioo resistance, rnechsnicel
strength, therrel  conduct iv i ty
and therrnal dhock resistance.

9 . Fi I  I  er powder This poi.der ! . i th i ts high Eechen-
ical  strength prevents leakage
u n d e r  h i g h  p r e s s u r e .

10 . Copper core A copper core is io8erted into the
center electrode to encourage
thermal conduct iv i ty.

l l . c a s  c i r c u l a t i o n The space io wbich the gas circu-
lates has major inf luence on tem-
P e r a t u r e  o f  s p a r k  p 1 u g .

t2 - I n s u l  a  r o r  ( 1 e g ) A  h i g h  a l u n i n a  i n a u l a t o r ,  s a m e  a s
8



(6) Adjushent of iSnit ion coit . ir  gep

- Th€ air gep is the cleereoce betreetr the i8oition
coil snd outer circmfelence of the flysh€el rrhich dir€ctly
affects stertabil i ty. Any oeced6ery edjustn€hts bsve alresdy
been uede by the naoufecturer.

.  F i 8 .5 l

9. IISECIIOT lFEl DrslssE|ll.r

9 .1  Cener . l

(1) chect each al iding rnd rot.t idg port ioo (pistoo,
pistoD ring, cyl inder, crdrtshaft, berriog, oi l
seel etc.) for rbnorral i t iec by fol loving iostruc-
t ions in the check point teble belor.



(2 )  C leen  the  ou ts ide  o f  ca rbu re to r  e i t h  ge ro l i ne ,  end
overheul and thet eech pqrt is in good $orkint order.
l{hen reesseEbling, r iose the inner parta r i th clern
gasoline end air dry, (Do oot use rsste cloth).

(3) Do not cleen electr ical parts, Jort r ipe r i tb
a dry cloth and al lor. to dry.

.  
( 4 )  C lean  e l1  o the r  pe r t s  e i t h  a  c leens inS  o i l .

9.2 C.rbon r€mov.l,  cleaninS end in6pection

( l )  cy l  i nde r  (F i8 .  52 )

Renove carbon deDo8ited in codbuation cheEber and
exhaust system ueing a Q scr;rdriver or other .uiteble loeana.
Take care oot to dam.ge the aluriniun surfeces or chrone pl.ted
aect ion6.

Chect Piator
rrnS

cYrlnder oi l  .e . l L.rIna

Output

(D.r.ct iv.

.ton)

. 8 . t t ! ( r€. ! )
St ic t ing . PluaS.d F!1.!

(D. f .c t ivc

o f  l i p

lnt . rn! l . l . pp i r8

(rbrr.ton) .nd both

r r q .  ) z
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( 2 )  P i s t o n  (  F i 8 .  5 3 )

Renove carbon depo6ited on cyl indcr he.d rd r lnS
8toove3. Rep6ir  eoy d srnaSe fourd such as €eizing or scrstches
with f ioe sandpaper (r4O0). I f  the seizioS or scrarches are coo-
siderable, repl  ace the pi6ton.

F is .  j 3

(3 )  r l u f f i e r  ( t i s .54 )

Remove aerbon |.|lich has been
erhaust peaeage of cyl ir ider snd tai l  pipe.
aDount of cerbon depoait is present use a thick
oatfuc is to burn the outside of nuff ler sith
doloS tbis be sdre !o reEov€ the ga6het.

daposi ted in the
It  e conridersble
r ire.  lhe r I  ter-

torch I  dp. ghen

F i 8 . 5 4



( 4 )  I g n i t i o n  p l  u s  ( F i s .  5 5 )

Remove the carbon which has acc(arulated on the
electrode aod ineulator rgi th a snal1 ecrew dr iver,  The insuletor
6hould be cleaned unt i l  the plate surface is revealed. Adju€t
t h e  c l e a r s n c e  b e t w e e n  € l e c t r o d e s  a f t e r  c l e a n i n g .

-  8 l  -

s t e n d e r d  c l e a r a n c e :  0 , 6  -  0 . 7  I [ !

when replscing igni t ion plug, use NGK BU6A.b .

F i  g .  5 5

( 5 )  c l e a n i n g  o f  a i r  c l e a n e r

l lash the eir  c leaner ele6ent in gasol ine, f i rmly
equeeze i t  dry,  imneree i t  in engine oi l ,  f i roly squeeze agaio
and then nount i t  in i ts case. (see essenbly procedure)

(6) Repair ing and cleaning the contact breaker

When necessary edjust the tren3it ion or .ny devia-
t ion in the transi t ion of contact point using e f ine sandpeper or
oi lstone. l {ash the contact point only in gasol ine, blor,  dry eod
l, iDe ei th cardboard.

I f  i n s u f f i c i e n t  f i n i s h i n g  i s  l e f t  o n  t h e  c o n t a c t
point,  there si l l  b€ no spark, Care should be taken to eneure r
s m o o t h  f i n i s h  o n  t h e  D o i n t  s u r f a c e ,
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( 7 )  C l e a n i n g  o f  f u e l  f i l  t e r

T h e  f i l t e r  i s  p l a c e d  i n
tank and can be removed by pul l ing on
f i l  t e r  r i t h  g a s o l  i n e  .

t h e  d i s c h a r g e  p o r t  o f  f u e l
t h e  f u e l  p i p e .  C l e a n  t h e

r r g 56
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10. PARIODICTI IXSPECTIOX IITD IIAIXTEnAXCE

( l  )  P e r i o d i c a l  m a i n t e n a n c e  t a b l e

Noter L Clesning air  f i l ter element should be carr ied out
regul€r ly after every 25hs runniog, but when the engine
is being run in s dusty place, i t  should be done more
freq'rent ly,

- A \2, V., ,  nark rndrcates that this check should be perforned
o n l y  o n  t h e  f i r s t  o c c a s i o n .

Hours
Iten

Every-
day

25 50 100 Rernarkg

Bolt ,  nut,  pen head screw
Iooaen ing check o
Residual fuel  ouant i  tv check a)

Fuel and gas leekage check

cleaning ai i  f i l  ter element

Ret ighten cyl inder mounting bolt @
c l e a n i n g  s p a r k  p l  u g s  a n d  c h e c k i n g
elec trode clearance

clean ing fuel  tank

CIean ing fuel  f i l  ter

Check the contact breaker Doint

Cleaning the engine body

Removing carbon deposited on the
e n t r e n c e  s n d  e x i t  o f  m u f f l e r ,
cyl  inder and piston
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TROUELESEOOTING PROCEDURES (2)

IXIT]:P!

ril;t

l ,  I 'ror..r lr j 'Rhsn dI rlnd!i lr

l. lnco..d rdjunrtnr oI!rror ewn.

llote: * Diaphragn type is noE used for T200 Engine

{ li.nn(r 'ri(hrd or nrh

2. hro(! iunh.i'd ntrin

5 r.vlt 'rdmrh! d ior(,rtr.

6  l j l d r ysnnb !o rno r rmp i i .

t. cro&'nr or prudnso( ptr1,.

Ch{Lr ;rid. ot u,lntrior tor:

l .  l , ! t r r r  ! | i i s  o rn (dh j l l

gEq]!!!q!b4!lgle-l

,. I oo hne tud hv.r h nor l

l. rlulry I"ncrioni',! or non rdv(.

{,on nsj


