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1. Construction

The fual system consists mainly af an injecticn pump Fuel that overtlows the injection nozzle is returned 1o tha
injection pipe, and an injecticn nozzle, plus a fuel lank, feed fugl filter through the fuel return pipe. The guality of the
pumg, fuel Hiter anc other associaled parts. The injeclion eculpment and parts comprising the fual injectian system
pump is diven by a2 luel cam mounted on one and of Lhe thiractly alfecls combushon  perforrance and has &
camshafrand is controiled by a governor, Fuel stored In the considerable effect on enging performance. Therefore, this
fuel ank 's fed to the fusl filter through Ihe tesd pump: (Tha systern must be nepactad and ssrviced regulary o ensurs
teed pump ia ndispensable when the fuel tank is Installad top perlormanee.

lower than the injection pump.)

Cilrt ane other impurities 0 the tuel s memoved by tha e

firer and the clean fusl is senl to the Injection pump, which /‘.f”f : ﬁ‘u.\
appliesthe necessary pressure for Injection to the tuel and % : TR
atomimzs the tual by passing it through the inection nozzle. ,_.-"' T Y

The ingclicn pump also controls the amount of fuel in- P I l

lectedand the injection timing depending on the engine o
load d spead by means of a governor, Fuel il K :“':I'I’ e
The hjection pump feeds the fuel to the Injectinn nozzle " ' S
throwgh a high pressure pipe. The pressuarized fual is
alomized and injected by the Injection nozzle into lhe
orecambustion chambar

1-1 fuel system diagram
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2. Injection Pump

The Injection pump ks the mosat important parl of the fuel
system. This pump feeds the propar amount of fuel 1o the
engine at the propar time in accordance with the engine
Ioad,

This engine uses-a Bosch type injection pump. B is desigr:
ed and manutactured by Yanmar, and 18 ideal tor the toel
system of s engine.

Since the Injectlon pump s subjected to extremely high
prazsures qnl must be accurate 45 wall as defarmation and
wear-freg, stringently selected maténals are used and
orecigion-finished atter undargoing heat treatment

2-1 Construction
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The ingection pump muat be handled caefully. Since the
delivery valve and delivery valve holder and the plunger and
plunger barrel are lapped, they must be changsad as a palr
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2.2 Specifications

| Body
2 Delivary walve saring Tocer
2 Defivery valve soripg

A Dielivery valve

E Delivery valve holder

E Delivery valve pankionng

T Cering

B Plunper arrs:

8 Purger barral packing
T Frenoor areal slopper
11 Plurger
12 Fuel contiol piyon
13 Fual control rack
14 Plurcer spring
15 Plurger &pring retanner

15 Plurger spring lower s¢lainer

17 Plurger guida stappes

13 Clin

149 Plungarguida

20 Plunger guida rol er pin
27 Plunger guids roller (nren
22 Plunger guida rolier (ouien

Fual cam lif

Diamatar « stroke
Conbiguration

Plinger

YEMB-RY) WEMAZ-RLY)

SM I ESM

mim (|}

7 {0.2758)

S6 « 7 [LZ362 * 0.2756)

(Injectlon amount Increasas at startng)

Fuel adiusling rack sliding re.';-s,laﬁn-e: l,j:ﬂ.lrnp slandsilf

Munger vpper clesranca fmoutting Simension 76.0 —0.05mm)

lega Ihan BE D128

1.0 400054

Flungir positicn shir

Frea length

01, 0.2, 0.7 (1.0094, 0.0787, 0.1401) (3 Kinds)

450 11,5750)

Phariger gzring Kountad ‘angth

270010830

Mowniing load
Fraa lanoth

104 kg (22826805,

30012208

Dedivary valve spring Moumad lanpth

ZA06 (9435

Meourting load

Frinjed ip dipon
FR23A%074
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2-3 Fuel Injection pump

The fuel Injection pump tomae-leads the (uel by means of
ihe plunger (1) which operates at a constant stroke, Sincs
thi olunger Is lap Hrted inio the plunpger barre! (2 for super
nracienn, it can be replaced only a5 a set. The oylindrical
surface of the plunger has an obliquely cul lsad (3) and &
groove which connsels the lead to the plunger head, The
pluriger has an inake hole (4 through which the fuei
passos and |s force-ted by thie plunger. Than the (uel opens
tha dalivery velvs (8), goes through the fuzl Injaction tube,
and is injected Into the spiral-vories vps pre-combuslion
chamber from the injection valve, The plunger is fitted with
tha fuel control gear @), and its flange (7) fits inta tha
craove which is langitudinally cot inlo the inner surface of
tne lower and of the contiol gear, The fuel contral gear isin
mesh with the fusl conlral rack, the motion of wheeh
ratates the plunger to coanstantly vary thieamount of fusln
cted from zero 1o makimum.

2-3.1 Fuel control

Whenr thae plunger (1) is al bottem dead camier, the oil,
which comes (0 through the oll hole, §ifs the detvary
charmber (3 to above tha plunger; |he 0l pressure then
hullds up as the plungsr rises and closes the il hole, and
by apening the dellvery valve, s force-fad toward the Tusl
Injection tuba, As the plunger pushed Dy the plunger
gquede, rses further the pressure of the oil betwesn the
delivery chambar and the nozzie also increases, Whan this
oil pressurg bullds up 1o 155 to 165 kgicm', the rozzle
opens, and the fuel o1l Isinjected inlo the spiral vortex lype
combustion chambarn However, 1l the olunger keeps rizing
and the lead groove (4) lines up with the ol hale 2], the ol
under high pressure in the delivery chamber passes tho
lead from the ongiludinal groove up the lead and iz drivan
back Into the suction chamber from the ol hole Al the
game force feading of the fugl s suspencen,

Peinped fn olopen

FirLASK7R

Mo injociian

E e shioke: 3§

Hall injactian

-

Ellectiun stroka i-’

Fuall 17 pracitinen

Asa el of the above action, the plunger is rotated by tha
fuel contral rack and the angle.of this rotaticn changes the
eltective atroks of Ihe plunger and contrals the discharge
of the pump. Alzo, when the lusl control rack lines up the
langiudinal groove on the olunger withdhe ol hole, the oll
halg does nol close. despite the rise of the plunger, bul
rather the fue: Is drivan back to the suction chamber. As a
rasult Ihe fusl is not force-fed bul the amount of injection
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Is reduced (o zerm. Af this tima the fuel contral rack Is at the
cylinder side end: when it reaches Lhe opposita siels end
the rmaximum amounl al el is Injectad. Before the maxi-
mum Injection level s reached, the (usl injaction control
ghall regulates the amount of fuel injected to the normal
cperation lavel:

2-3.2 Action of tha delivery valve and the sucking-back ol

fuel

Tha detivery vaive on top of the plunger prevenls the fuel
withen the injgotion tuba from Howing backward toward the
plunger slde and also serves to suck back the fusl to pra-
vant tha backward dripping of the nozzle valve, When the
noteh (lead) ol the plungsr comea ug to lhe ci! hola of the
plunger barrel, the feeding pressurg acling i the Tual ol
drops; and the delivery valve talls due te the forca ol the
spring. After the sucking-back collar {T) has first shut ot
the lual Inechion tube and the defivery chamber the
delivery valve drops further until it comss into nontact wiih
tha =eat surface. (2) cormesponding to the amount of fall
[t increase n veluma), the tusl oil pressurswithin then
|ection tube drops, speeding up the closure of the nozzle
valve, and sucking up the fue! before It drips back, This
grhances the durability of the nedzls and improves tual oil

pombostion,

| Uper

: Prended in depen
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2-9 Disassembly
2-4.1 Ramoval of Fuel Injection Pump
1] Hemove e parta in the fellming ordar
1) Fuel Injection pipe and fuel pipe
2 Ol port
) Fuel limiter end nut

MNOTE. Atter removing the fucl oil pipe, screw in tha pipe-
cannecting balt s that no dust gets into the puimnp,

(2} Leosen the fuel Hmiter lock out, ard pull pet the fual
lrmiter about 10 mm,

(3 Loosen he [our fuel \njaction pump ook nots avanly
and remove the sump.

NOTE: During remaval be carelul nol 1o bums the sl in-
jeeticn rack and the ful
against the cylinder block.

Injaztion timing olate

Furmp rarmiowil

2-4.2 Disassembly of fuel injection pump

NCOTE- 1) Belore disaszembly wash the pump in claan ol
and atterassembly arrange all parts carefully.
21 Make sura the work area s exceplionally ciean,
{1) Hemove the plunger guide stopper pln with nesadle
nasa pliers,
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{2) Rermove the plunger guide stooper {10y Remove the plunger barrel by oushing 11 loward he
The slopper can be removed by pushing the plunger delivery valve side.
gulde down with the palm of vour hand.
(A Remove the plunger guide.
NOTE: Be caretul nol to lose the plunger adjusting shim
whigh is located inside the plunger guide.

Flungar aoaiton shim

NOTE: 1. Line up the plunger vakee and the plunger. and
put them in onder

(4) Remaove Ihe plunger and plunger spring lower relainer 2 Immerse the delivery valee, plunger. ste. in clean

Le careful not o damage the plunger

) oil.
t5) Remove the plunger :-‘spnr!;;, fuel .cun‘t!‘-:ll plr'lﬂn B 3. Do not loosen or remove the inection conlrol
plunger spring upper retaingr, Jsing your fingers or olata:ate

tweesars,

2-5 Inspecting injeclion pump parts

2.5.1 Rinsa sach component parl in clean light oll betors in
spacting it.

NOTE: Do not toush the sliding surface of the plungar and
the delivery valve wilh your fingersduring handling.

2-5.2 Control rack and pinion
(1) Gheck control rack teeth and sliging surfaze for
damaga and abnormalities, I feund, replaca,

NCITE: Whan replacing contro rack, adjust fugl discharge
armount with a fuel Injection pump 1ester and stamp
arack mark,

2} Repace plnion if tecth are damaged orworm unevenly

{8} Remove the fuel contral rack

i7) Remaove the delivery valve holder; be careful not Lo
darmeafe (he O-ring,

(B} Remowve the dellvery valve spring,

{8 Aamova the delivery valve,

Printed in Jujan
FORIARITS ]
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2-5.3 Plunger
(1) Inspect the plungsr lor wear, scoring and discoleration
around the |eac. It any problems are found, conducl &
pressure test and replace the plunger and plunger
Earrel assembly,

Laaet,,

HT

Sk
\f ',
~Aeliel groove

{2) Inspect the cutside sfiding surface ot the piunger with
& magmfying glass. Lap or replace the plunger and
plunger barrel assembly when cormosion, haidine
cracks, staining andfor scoring are detected,

(& Check the clearance between the plunger collar and
contral plnion groove. Replace these parts whan wear
gxceails tha zpecified limit.

(4] After cleaning the plunger, tilt it approximately 60%, as
shown In the fgure, and slowly slide it down Repeat
this several limas while rotating the plunger. Tha
plunger should slide slowly and smoothly, IF |t slides
oo guickly, ar binds along the way, repair or replacs it

: ""‘w.E’i.:'-:

> S

2.5.4 Delivery valve
(1} Replace the delivary valve If the return collar and seal
arg scored, dented of worn.

- Fglurn ogilar

: L]

E;nfm’ L TR
= TOEARO7E 37

i

() Raize the delivery valve and pul a finger over the hola
on the valve seat bottom. Lel go of Ihe delivery vaive. If
il sinks guickly and siops al lhe position where the
suck-back collar closes the valve seat haola, the
dellvery valve may be considerad normal, 1 this is not
lhe case, raplace the delivery valve as a set,

3} Place your finger over the hale in the botlom of 1he
valve seat and inserl the valve inta the valve body, |7
the valve retums to s criginal position when you
remove your fingar, the valva iz okay, |f some defect s
found, replace with & naw valvs.

) It the valve closes complelely by Its own weight when
yol remave vaur finger from the hole an the hottom ol
the valve =eal, the valve iz okay, If it dossn't close
perfectly replace with a new valve

i ] }k",“/ "

|I.l b/ | :{___ :

lull J-"" ) ’J‘ B =

II'|II ! Jr'r .f‘f—-’

i ‘ ;

d .-'I 4, \‘. .,_\‘ /_‘a""""r

o o

Gad ([
=R\

¥

NCOTE: When using & brand-new sel, wash oft the rust
proof oil with clean oil or gasaline. Then, wash ance
muare with clean oll, and follow the steps autlined
above,
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2.5.5 Plunger spring and delivery valve spring

Ingpect the plunger spring and dalvery valve spring for
tractursd  caoils, rusl, inclination and permanent strain.
Aeplace the spring when taulty. {See 2-2)

258 Plunger guide

Check the tappel roller (Insids and cutsidey and rollar pin
for damage and uncven wear, and replace il reruired.
Measure the clearance betweaan the plunger and plunger
qulde. It the clearance exceeds the limit, replace.

Al

Cleararce limit L3 (LT 18y

Privped iy Jegan
FIRAALITTY

38

2-6 Assembling the fuel injection pump

WOTE. 1. After inspection, divide the components into lwo
groups, La the componenis lo be replaced, and
thoze that are reusable. Rinse tha comooneris
ard stora the two grouss seganalely.

2. Replace thg packing with 2 new ane

(1) Whila lining up the plunger bame! positloning groove
with the dowei of the main unit, attach the plunger Dal-
ral to the maln unit,

Ataching the alunger barrsl o the main sl

12 &llach the delivery valve saat and the delivery vaive (o
1he main unit

B S,

¢ B -
(g T
e T

'N.\_‘N.

Artacking the delivary walve fo e main Lol

NOTE: I the delivery valve tp projects noticeably above
the top of the main un|1 of the pumg, the plungsr
barrel has been (nstalled incorrectly, and must m&
re-attached.
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(3 Attach the delivery valve packing and the delivery valve
spring 10 the main unit and carefully lighlaen the
dalivary valve holder,

NOTE Tightan the deiivery valve holder wih a torque
wrench afler attaching the plunger snd while check-
ing he fuel contrel rack for sliding mation,

K- ({1

T Tightening legue | 400 Io 450 (282 ~ 20 54)

(4 WHE the malching mark of the tuzl eontrol rzek
diracled towards the lower part of the main unit ot the
purrp, atlach the fual control rack to the main unit.

NGTE* Make sure the fusl control rack moves smaoothly
glong ita Antire stroke.

(5) By aiigning the matching mark on the fusl control
ginion wilh 1hal on the tuel contral rack, allach the
tual contral pinion to the main unit,

NOTE: After attaching the fuel control pinion 1o the maln
unit, check its meshing by moving the fugl contral
rack.

Malching marks.,
.

Mamehing marhzon bne fuel zontrel pinicr and log cordral reos

{B) Insert the plunger spring retainer and atlach the
plunger spring to the main unl.

Plunger enrng

- _
~Plungsarapriag ielEing

Atachieg tng plungsr Spring o e iois ol

NQTE: The plunger spring ratziner should face the under
e 2 sida of the oumg.
i |

: -.l:lu'En._' 1 et
£f F{Em

o

{71 Afteraligning the matehing mark on the plunger flange
with that on the fusl control pinion, attach (he plunger
tothe maln unit

Marcking marks

Attachiog thie plunger 1o the main unit
NOTE: By Inverting and standing the main unit of the pump
uprighl altach the plunger to it carefully.

{8 Mount the plunger lower retainer anto the plungar

.\\I

Sucksr lar ke (cwas pan of the oeeger spring

{9 Insart the plunger adjusting shims.

NOTE- 1 Insert the same number of shims with the same
thickness as those Insered before disassemibl-
Ing the pump. Atter re-assembliig the pump.
measiure and adjuzl the lop clearance of the
plunper.

T R

ap
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(100 While adjusting the direction of the detant (stoppen
hale tor the plunger gulde, insect the plunger guide
caralully,

When the detent hole is lined up with the plunger
guida, insert the detant. Then mount the retaining ring

{chiph
e N
=5 M e
3‘.__ I_-\."-T'-.-L -l"'_- == "y
A T i,
\ ,/’f 4,

P .3
—_ - .t
1

£ = _ —— — atEching the plungiel quida
|.l I' i 0 e maln ani
Rt A ?///?

f:ﬂ e
—f f //

(11 after attaching tighlen the delivery valve nelder with a

iorgUe wrenoh,
kg-cm k-1

FED 1o 60D (390,77 ~ £3.38)

Tightening lorgue |

[T

Tighing Whm cbalvany valve holae.

Prenieid n Jopan

FTEE AR

H10

2-7 Inspection alter reassembly

Whan the enging doesn'l run smoothly and the injeclion
ourmp is suspected as being the cause, or when the pump
nas bean disassembled and parts replaced, always con
duet the following tests

2.7.1 Control rack resistance test
Attar reassembling the pump, wash it in clean fuel, move
the rack and check resistance as follows:

(1) This tast is perfarmed lo determine the resistance ol
the control rack. When tha resistance is large, the
englne will mn iregularly or race suddenly,

{2) Placa the pump on its side, hold the contrel mack up
and allow i1 to slide down by itz own weighl, The ack
should shide smnothly over s entire stroke. Place the
pump on end and perform the above test again: check
forany abnormalities [Resistances below 809 10,132 1bs))

(3) Since a high sliding resistance is probably a result of
the following, disassembla the pump and wash or
repalr it

1a) Resistance of the rotating and sliding parls of the
piunger assambly 13 100 high.

i) Delivery valve holder s too tight [Wunger barrel
distorted.

{2) Control rack or control pinion testh and conbo! rack
oulside circumference are dify or damaged,

id) Injectlon pump bedy control rack hole Is damaged.

(8] Plungar barrel packing is not installed carrectly and
ihe barrel 18 distorted. (Since in Lhis case fuel will
leak into the crankcase and dilute the lubricaling
oil, spechal care must be 1akan)

Hamp remayal
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2-7.2 Fuel injection timing
Fuel injeclion liming is adjusted by timing stums mser led
bBetweasn the pump body and gear case pump mounting
sedt.
Adjusling the injection Hmirng

(1) Remaove the Injection pipe from the pump.

12} Install a3 measuring pipa.

13 Bleed the air from the injeclion pump.

(4 Set the contrel rack te the middle tuel injection
position.

(Pull the lever when satting the accelarator laver.)

(&) Turn the crankshall slowly by hand, and razd the tim-
ing mark {TO) an the fiywheel the instant fuel appears
al the measuring pipa
(FID — Fual injection from delivery vahese.)

Timing mars—="

Frented in Jogaen

Fl2 345078

51 If the injection timing {5 off. add adjusting shims when
the timing s last, and wmove shims when the timing

|5 show,

Fual injactiion ming b ThS 2% =1

Thickrees 07 mmm 0 in ),
03 e 12012 10,

Iijesciin Lamiveg Changd

1" ‘crenkshelt) per 0 mm

injecton tming shim

{8) Finally, turn the crankshaft slowly end confiom thal il
turng sazily. It il is stitt or does not rotate, the plunger
head gap 15 loo small.

2-8 Injection pump adjusimant
The Injection pump is adjusted wilh an injeclion pumg
tester alter reassembly.

M)

2-8.1 Setting pump on tester
{1} After the Injection pump has been disassembled and
reassembied, (nstall it on a pump lester {cam [ill
mm (C276In.),
12 Cemtirm that the control rack slides smoathly. It it doss
not, inspect the injection pump and regair it so thal the
rack does slide smoothiy.
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(3} Rum Ihe pump tester at ow speed, locsan tha air
bleeder screw, and bleed the air from the injeclion
pumg.

——Ha gauge

2.2
Megsuning the shding resistancs of the fus: control rack
Measure the shding resistance of the fuel control rack with
A Bprinsnala [Daiance).
1. Number of pump rotations/sliding resistance: Orpmy
less than 604

=,

Y el =

T Blugger oarre|

Plunge:

Meaguring 1he sl ding regigtance of the fuel cormirs| rack

NOTE: It the shding resistance |s unsatistactory, disassem-
ble, inspact and repalr the fusl control rack

2-8.3 Adjusting tha plungar head gap
(1) Set the pumpa installation dimension {end of plunger
barrel whan the roller is on the cam base cycle) at
B3Imirm (3.268in.), remove the delivery valve holder and
delivary valve, and ser the plunger to top dead center
by tuming the camshall. Messure the cillarence in
heighl {head gap) between the end of the plunger and

the end of the plunger barmal uzing & dial gauge.
mmiin.

Plunper head gap 146 2 125 ([DOMET ~ D.0482)

{2} Ueing the plunger hzad gap measuring jig
1) Install a dial gauge on the measuring jig.

2) Stand tha measuring jig on a stool and et the dial i3) When the plunger head gap s farger than the
gauge polnter o O, prescribed value, remove the plunger guide and inserl
3 Aemova the pump dellvery valve and install the plunger shims betwesn the plunger spring lower
measuring jug. retainer and the plunger guide. Adjust bolh pumps in
4] Tum the samshaft 1o set the slunger (0 top dead thi same manner.
center and read the dial gauge. The value given is Plungéer shim thicknesa: 0. mm (00410,
the plunger head gap. 0.2mm {0.008in.)

Priuted gn i
Fe21A8076 312
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Plunger poaltio shim

() After rechecking adjustment. mstail the dalivary valva
Deilvery valve holder tightening 1orque) 4.0 ~ 4.5kg-m
(1 e 326 1b-f1)

2-8.4 Plunger pressure test

1) Install 3 1,000kg/em® (14,223 Ibdin) prassure gauge to
the delivary valve holdar

2-8. 8 Adjusting the amount of injecticn

(2 Fix the luel contro! rack 8t the discharge stop posifion
By developing an engine speec of 200 ipm, ahill the
cantrol rack. When the bullt-up pressure excesds 300
agfom® in the vicinily of the metehing matk, them
should be no sudoen pressure drops.

13) When the pressure has reached 300 kglem?, set the
fack to the discharge roducing position and stop Lhe
temtar. (4,268 bin¥)

MO E: The dalivery valve must be ot high quality.

Pressur gauga AVT 162 = 150« 1,000 kgfom®

2-8.5 Testing the delivery valve for oil tightness

(1) Follow procedures similar to those used for the
plunger test When the pressure gauge indication ex-
ceads 120 kolem?®, stop the rotation and sat the fue!
contrel rack 1o the D mm positicn (1707 hfin®

2} Measure the lime reguired lor the pressure gaugs
indication 1o drop from 10 kgiem' to 80 ko/om?® al
10 kygfon,

Tima ranured at 10 kg/omr?

{142.2 leting less than 3 sac

(21 1f bath the plunger and the delivery valve fal the lest.
repiace tham )

Performance of pumip

) YEMA EVRE
Pump speed o 1600 rpr ' 1500 rom
Pmﬁﬁ.;;-ﬁ_aﬁ'mm . gtroka 6« 7 mm [*:-.2562 b LI.'E'?“EE_Iﬁ._,ﬁ A 7o (002362 = 0,2706 in.)
Inpection nozzke typa OO0 A Y OI-DE DY DA
Prizasurne |I;|F. .[uei Inyeciicn 1BD kgicm® (2275 ibVin) 180 kgfom® 2276 Ibfinf)
Amount of injsction at rack mark positian I 2 =05 oo & 05 oy
Stroke 1000 1000

NOTE: Maintain the pressors for leeding ol to thae injaction
purmpat 0.5 kglem’.

Privted in Japan
FHZZALR
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Megaurro the {ug Injectian volme

Mzaguring 1Fe dearse

Printed in Jdoapan
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3. Injection Nozzle

2-1 Construciion

The Injection nozzle atomizes. lhe fuel sanl from [he
injgction pump and Injects it into the precombustion
chamber in the prescribed injection pattern 1o chitsin good
combustion through optimum fueliair mixing,

The main parts of the Injection nozzle are the nozzla holdar
and nozzle body. Sincs bolh these parls are exposed to hol
combuslion gas. they must be extremely durable

MG e e spog niit

Mozrle Bprirg

Morale spring. Sedt

= e upindlo

Nozzla holdéar bady

== Mozzle valwe

Nozzhe bocy

— Moezle ut

3.2 Specifications for nozzle vaive

Maoreover, since thelr operation is extremely sensilive to
Ihe prezsure of the fusl, high precision s eguired, Both are
made of quality alloy steel that has been specially heat
treatedd and lappad, 20 they must always be handlad as a
pair,

- Wozzle spring ool
. kozzla spring agjestment shim
. Packing
- Wo?ElE spring
. Wozzle halder body
NorzFle spring Reat
. Intar spnols
B Wodlo valvno
9. Nozrle bady
0L Moz nul

= L S g

Moda: YON-OSDYDN
Typa of norzhe vaive Threstile
Moz Valve opaning prassura 160 +5 kgiom® (2205~ 2047 1bin.7

Diamseter o injeclon noezle

@ omir DOGEd R

Angle of Injsction

Y 10

Fraa lanpth .0 mm (11817 in)
Mozzla spring Mounted ength ZRT mm 11 in)
Mounted (oad 14,14 kg

Mazzle sprng agusting plate (for adjusting nozzle
Cponing pressune)

A4, 02 0.3 04 mm (4 kinds)

Prawted 't dopon

Fiz3amTe 21

MNozzla valve
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3-3 Yanmar throtlle nozzle

The semi-throltle nozzles used in this engine are designad
and manufactured by Yanmar A semithrottle nozzie
resembles a pintie nozzle, excepl thal wilh tha tormar the
nuzzle hole al the end of nozzie and nozzle body are longar
and the end of the nozzle is tapered. This nozzia features a
“throttling effact’: relatively less tuel |5 Injected into Lhe
precombustion chamber at the initial stages of injection,
snd the volume |s increased as the nozzle rises. This type
ofthrottle nozzle deal for small, high-spead engines.

Finthe nozie Yanmar semidbrattia nosne

3-4 Mozzle operation

Tha nozzle is pushed down 1o its lowsst postion by the
pressure-adjusting nozzle spring and conlacis (he vales
seal of the nozzls body

Under high pressure. fuel from the fusl pump passes
Ihrough the hole drillegd in the nozzie holder, entars the
cireular groove at the end of the nozzle body and than
msniers the pressure chamber at the bottom of the nozzic
oy,

Whern the forge acling in lhe axial direction on the
differontial area of the nozzle alt the pressure chamber
overcomes the force of the spring, the nozzle is pushed up
and the funl s Injacted into the precombustion chamber
through the throttle hole.,

The nozzle js closed agals when the pressure in the nozzle
body's prassure chamber drops below Lhe force of the
spring.

This cycle |5 rapeated at each opening and closing of the
mjeclion pump delivery valva,

:h' Fromécod e depog

Foz3AsGTa

3-5 Disassembly and reassembly
3-5.1 Diraszamhly saquenca

{1} Remaove the carbon from the nozzle end

) Loosen (he nocele apring holder.

(3 Remove the nozzle holder body from the nozzie
rmcanting ful.
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4} Aemove the nozzle body and nozzle ass'y from the
nozzle mounting nut

&) Remove the nozzle soring retamer from the nozzie
holder body, and remove the nozzle spring ralainer,
intar-spindle et

Reassamole in the reverse order of disassembly, paying

special attantion to tha tollowing Hlems.

3.5.2 Disas=amhbly end reassemhbly precautions
1) The dizassembled parls must be washed in fuel il
and carbon must be compietely removed from the and
of the nozzle body, tha nozzle body and the noesde
mauring nul Titting section,
I reassembled with any carbon remaining. 1he nozle
wlll not tighten avanly, causing fadlly injecticn,

(A Precautions when using @ new nocsa,

Firsl immerse the new nozzle in rust-preventive ol
znd then seal It on the oulside with seal peal Aftar
refioving the sesl peel, immerse the nozzle in desel
oll and remove the rust-preventive ol from both the.n-
sida and outsids of Ths nozzla

Bland the nozzle halder upright, 1If the nozzie aboul
13 of its length: it should drop smoolhby byil own
weight when released.

(3 The nozzle musl be assembled 1o the nozzle holder
with the nozria spring retamer loo2ened.
If the riezzle s instalied with the nozzle spring lighten-
ad, the rnozzle mounting nut will be tightened unevenly
and nil will 1sak ram batwesn the and of 1he nazzla
holder body and thi end of the nozzle mounting nut,
causing faulty injeciion

Frinted in Jumen
First AOnTR

kgy-cam (bt
Mozzie nul 1000 (72,36
Mozzle tightening loroue s R ) 1
Mearzle epri Lt ; h
aFele epring nu (50,65 . 57 B

(4) When installing the Injectlon nozzle cn the cylindsr
head, fighler the nozzle holder nuts allernately, being
careful to tighten them evenly. Tightening toraus,

2 kg-m [14.5f-10)
Moreovar, the nozzle holder must be instalied with the
notch side on the nozzle side.

__,.-NE-;'ZEE mEcler
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3-8.8 Inspecting 1ha nozzle spring
Inapect the nozzle apring for fracturad ooils, comasion, and
permanent strain, and replace the spring when faulty.

3-6.7 Inspecting the nozzle spring retainer and inter-spindle
Inspect the nozzle spring relainer and IMer-apindle for waar
and peeling of the contact lace, and repair or replace the
spring if faulty,

Priveed in Jupsn
FO2RARORE

SM/ YEM
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4. Fuel Filter

4-1 Construction
Tha fuel filter s installed between tha tead pomp and
injection pump, and sarves tooemove dirt and Impurities
from the il fed from the luel lank through the fead purmp
The fuel fliter incorporates & replaceable filter paper
slemant. Fuel from the fuel tank enlers the cutside ot the
clement and passes through the alement under its own
pressure. As il passes through, the dirl and impuritiss In
thi fuel are filtered oul, allowing only ciean fuel foanter lhe
mnteror of the elameant The fuel exits from (he oullel at the
top cantar of The filterand is sent to the injeotion pump.
&n hexagonal head bolt for alr bieeding and a threaded hale
for tuel retum are provided an the fuel lilter body. The
aurplus fuel &t the injection nozzie Is returned 1o Ths tusl
filter and then 1o the injection pump.

From iuechon noiz e

A blzadirg ool

Fuel flitar body- = h
—— T injaciian puirp

T~ From faed puma

— L leman:

FiaeEl fHher covar

Felainimng rivg

Pionded sn Jopon
i'"ﬂ?:ﬁﬁ'..mﬁ

320

4-2 Inspaclion

The fual filter mus! be perodically inspestec. f there (s
walar and sediment in the filter, ramaova all dirt, rust e by
washing the filter with ciean lusl

The normal repiacement interval for the alement iz 100
hours, but the slement shodld be replacsd whensve: L5
dirty or damaged, svan if the 100-hour replacement ceriod
has nolelzpsed,

[l—
/7 M
; b/ .

|| i
= |“ — - _lml:

Filter claaning Evary 30 nours

Fllter element raclacemanl
Part Mo

Every 100 hours
104800 —E5710
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5. Fuel Feed Pump

5-1 Construction

The tusl pump feeds the fuel from the fuel tank to the
Injection pump through tha Teel filker, When the fuel tank s
inztalled at 2 higher position than the fuel tilter and
Injection pump, the luel will be ted by 15 hoad pressure,
but If the fuel tank is lower than the titer and Injection
purmp, a tusl pump s reguired.

The luel pump of thiz engine is a diaphragm type and is ir-
stalied on the gear case sida of the oylinder body. The
diaphragm iz operated oy the movement of & |evar by the
fuel feed purnp cam at lhe P.T.Q, shaft.

T el Tilles

!

. = Fugl iead pumz

Frimred in Japan
FOzIAenTs

bu |

shalt gasr

Feed puma cam

P

Frzm gz tank

~

321

JU0 ahat

T2

5-2 Disassembly and Reassembly

5-2.1 Disassembly

Clzan the oulside af tha pump, scribe a matching mark on
the upper body and lower body o the pump. disassembla
and pul tha components in ordar

Laoimanraat parts- sl ol Toeok pgmn {’E‘F, ol

Fram Tuel tany
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5.2.2 Reassembly
Aszemble the pump by reversing the disassembling pre-
cedures. Pay close attention o the Inllowing
1. Clean the components, blow compressed alr against
tharm, and |nspects. Replace any defectve com-
panents.
7. Heplace lhe packings, etc. with new anas.
3. When mounting the vaves, be careful not ta mix up
the inlat and outlet valves. Also, don't ferget the valhe
packing.

4, Make sure the daphragm mounting hole is inthe oo
rect position and gently attach the diaphragr 10 the
purrp body

5 Line up the maiching marks on tha pump body, and
clamp on the pump body swaniy.

5.4 Inspecting and adjusting the fual feed pump

5-3.1 Checking the pump for fuel oil laaks

ARar removal, memerse Lhe pump in kerosens, stop its
ontlal porl with a finger and, by operating the rocker @,
check tor bubbles.

[# ary bubbles are present, this mdicales a defactive pain|
which should be replaced.

Prigied in Jagas
R RALITR

5-3.2 Checking the pump fer engine oil leaks

Check pump mounting bolts for locseness and the pump
packing for breaks. Petightan any loose bolls and raplace
dafactive packing:

5-3.2 Measuring the sucking power

&utach a piece of vinyl hose to the inlat porl, keap the pump
al 2 specified height (head) above the fuel oil level, and
operale 1he rocker arm by hand. 1f the fuel il ‘sourts oul
from the autlet port, the pump s all aghl. A simgler method
of testing pump power s as follows: cover the inlet port
with & finger and, by operating the rocker arm by hand,
sstimate the pump's sucking power by judging the sucticn
on the fingar, Although 1his s not an exact method, it can
al least conlirm that the diaphragm, wvalves, etc. are
operating.

Limit af suction head

Fusal oll -,
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5-3.4 Aging, breakdown and cracking of 1he diaphragm
Since the dlaphragm constantly in mation, the cieth on its
flexille parts becomes thin, cracked. and somolimes
breaks down atter long periods of use. & brokan diaphragm
causes fuel oil leakage and often tragments of the
thaphragm get into the engine oll, gither seriously hamper-
ing fuel oil discharge or blacking it altogather

5-3.5 The contacl area and mounting condition of valve

Test the valve aeal as follows: Hemove the valve and Blow
Into the vahe seat from the direction in which 1he valve spr-
ing 18 mountad 1f sir leaks, molace the seat with a new one,
It fugl ol leaks as a resull of dusl, Toreign objects, el
caught in the valve seat, rinse It and clean it oy blowing air
inko it

3-3.6 Diaphragm spring and rocker arm spring

Check the dlaphragm spring and recker sim spring for per
manen! deformation, and the rocker arm and recker pin for
wear, If any of these componanls are detective, replace
them with new ones,

NOTE: When it becomes necessary o replace any of theze
parts. tha entire fuel feed pump assembly shouid be
replaced.

FProntid n JSepoe

o

FOZ3ANTE

3-23

SM/¥YSM

ST




T

Chapter 3 Luel Syxiem
&. Fuel Tank

SMYSM

6. Fuel Tank (Option)

it filler

Pipe |o|nl~_‘

Clamp.,

Ruopar houas,

g,

Platerial Stec plate
Capacity 1 H
Thrzad of outlor cook FF 12

et = 2000 mm
(0.27580.5118 ~ 7d. 7

Sizo of nubber hose

10 i
in -
f .
i !
L8
— j—;
- ‘ A
Irl.
Draining the fuel il tank

In order to keep the Injection systerm from developing
rapeated troublas, drain the fusl il tank a7 intervals ol
avery 100 hours.and after servicing the fuzl injection valve
and fliel injection pump.

Prigred i Japmn:
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Fuel 131« bocy
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Whan meunting the fuel cil tank, be careful not to mix up
its pipe joints and balts with those of other components,
and attar attaching the fusl ol lans, lesh il forcil leakage,




