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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,
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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,


























































