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ALTALANOS UTASITASOK 

- A beallitas csak kelloen felszerert 
szakmUhelyben, megfeleloen hitelesitett 
meromUszerekkel es keszUlekekkel vegez
het6; 

- a szivattyuelem es a dugattyu, valamint 
a fejszelep es a szelepvezet6-hUvely 
csak parban alkalmazhat6, illetve cse
relhet6. Ez a befecskendezo fuv6ka es 
fuv6katilre vonatkoz6an is ervenyes; 

a t:Uezloanyagellat6 rendszer karbantar
tasa a reszegysegek leszerelese nelkUl 
is elvegezhet6, a milkodes az erogepen is 
ellen6rizhet6. A hibas keszuleket javi
tashoz, pr6bapadi beallitashoz le kell 
szerelni; 

- a hiba megallapitasa, behatarolasa, a 
szivattyu beszabalyozasa es ellenorzese 
Diesel-adago16szivattyu pr6bapadon tor
tenik; 

az e1len6rzes es bea11itas techno16giaja 
a MIRK~K-EXACTOMAT 12 pr6bapadra ke
szi.11t. 

Beallitas elotti miiszaki ellen5rzesek 

Az e1len6rzes celja megallapitani, hogy az 
egyes szerkezeti elemek miiszaki allapota 
biztositja-e az optimalis bea1litast, es 
lehetoseget ad a javitasra, cserere szoru-
16 a1katreszek kije1o1esere. 

- beszere1es e16tt ellenorizni, hogy a 
vizsga1t befecskendez6 szivattyu tipus
kep1ete, be fec·skendezesi sorrendj e, for
gasiranya, a szabalyz6, az e16befecsken
dezes a11it6 es a tapszivattyu tipuskep-
1ete megfe1e1-e a kovetelmenyeknek; 

e1len6rizni, hogy a forg6-mozg6 alkatre
szek mukodeset szerkezeti hiba, serUles, 
befesziiles, nagyfoku surl6das akada1yoz
za-e (pl. rossz biztositasok, csapszeg
kieses, korr6zi6, berag6dasok, deforma
ci6, tores, szennyezettseg, stb.). 

A fogaslec-fogasiv, il1etve a szabalyoz6 
karrendszer kopasb61 ered6 jateka megneh€
ziti a tovabbi beallitasok pontes elvegze
se~: 

i 
- r5gzitett fogasiv mellett sorra ertekel

ni az egyes elemeknel el6ad6d6 fogasH!c
elmozdulast. ·o~l mm-nel nagyobb mervii 
jatek eseten a kerdeses szerkezeti elem
nel a fogasivet cserelni kell; 

- szabalyoz6haz zar6fedelet eltavolitani, 
a szabalyoz6huvelyt a szabalyoz6 sulyok
hoz szoritani es merni a ~iad6d6 fogas
l&c ~~tekot. o,~ ~nel nagyobb jat~k e
seten ellenorizni a csatlakoz6 csapok es 
a leallit6 kulisszas mechanizmus allapo-
tat. · · 

GENERAL INSTRUCTIONS 

- Adjustments should be performed only in 
well equipped workshop, by means of pro
perly calibrated instruments and devices; 

- ·the pump element and the plunger as well 
as the delivery valve and the valve-guide 
sleeve may only be used and replaced in 
matched pairs. This also applies to in
jector nozzle and nozzle needle; 

- maintenance of fuel system can be per
formed without dismounting assembly 
units, the operation can be checked in 
place on the tractor. The malfunctioning 
device should be removed for repair or 
test bench adjustment; 

- trouble is determined and located, the 
pump is adjusted and checked on Diesel 
feed pump test bench; 

- technology of check 
prepared for test 
-EXACTOMAT 12. 

and adjustment was 
bench type MIRK~Z-

Technical inspections before adjustment 

Purpose of the inspection is ~o determine 
whether technical condition of individual 
elements assures the optimal adjustment, 
and to make selection of parts to be 
repaired or replaced possible. 

- before installation whether injection 
sequence and rotation sense of injection 
pump type symbol under test, as well as 
the governor, injection ·advance ·device 
and feed pump type symbol meets the 
requirements; 

- check whether operation of moving, rotat
ing parts is obstructed by st~ctural 
failure, damage, jamming, hidhg de~e 
friction (ie. unsuitable locks, fallen 
out pins, corrosio~ seizure, deformation, 
breakage, contamination etc.). 

The play of control rod caused by worn 
toothed segment and control lever system 
makes accurate completion of further adju~ 
ments difficult: 

- with fixed toothed segment subsequently 
check con-trQl rod play at each element. 
Where free play exceeds 0.1 mm repla~e 
toothed segment of the related element; 

- remove lock cap of governor housing, 
press control slQeve to governor weights 
and measure the raek play, should ~ay 
exceed O.S 1lllll .check connecting pins and 
-adjusting lin5 1119:tion .for Con<1ition; · 



elleriorizni a tomitesek, tomitofelli-
letek, csocsatlakozasok allapotat, szlik
seg eseten cserelni, javitani; 

- .egyel:l hibakat kikliszobolni, az adagol6t . 
gondosan tisztitani; 

- az automatikus elobefecskendezes-allit6t 
a befecskendezo szivattyur61 leszerelni 
a pr6bapadra szereleshez, a hajt6 ten
gelyre kapcsol6tarcsat szerelni; 

A befecskendezo szivattyu felszerelese a 
MIRK5Z-EXACTOMAT 12 pr6bapadra 

(Lasd: 1. abFa) 

I. abra: EXACTOMAT-12 tfpusu befecskendez5 szivaty
tyu pr6bapad fontosabb kezel5 szervei 

check gaskets, sealing surfaces, and pipe 
connections for condition, and repair or 
replace as necessary; 

· - eliminate the other troubles, thoroughly 
clean the injection pump; 

- remove automatic injection advance device 
from the injection pump, prepare for 
mounting to test bench, install a·clutch 
onto drive shaft; 

Installing injection pump to test bench 
MIRK5Z-EXACTOMAT 12 

(Refer to Fig. 1.) 

Fig. I.: Main controls of injection pump test bench 
type EXACTOMAT-12 

• ·"'---/. 
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22 - V3kuumel2ar6 szetep 

'l?> - Yatwumszabatyoza 

24 - CsatfeAozas ORA mareshez 

25 - Yakuummer5 csattakozas 
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33 - Tapszivatiyu mer5henger Uri tOkar 

34 - Jorgds iniltyval ns kapcsol6 

35 - F5kapcsold 

l - DN pi tat l<5mp 

Z - Oi 1 haatln9 STOP button 

J - 01 I Jl&l>ti ng START bu-tton 

4 - Oi I pump motor STOP 

5 - Oi I pump motor START 

6 - Driving motor STOP 

7 -Driving IIDior START 
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20 - Supply pressure gage /() - 6.0 kp!cm
2
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21 - Supply pressure regulator 

22 - Vacuum cut-off valve 

2'> - 'tecut~~r. ,-~taTer 

24 - Connection for DPA measuremen'f:. 

25 - Vacuum gauge con~~SCti on 

26 - Connection to ma f'n f i I tar of feed pump 11168JUr-

ing sys1au 

l7 - Feed ptmiP te$ t jet" <lOIIII8Ct ion 

28 - Supply pressure conii6Ction /with hoM/ 

29- Inlet connecti'Oil from oil resenoir 

30 - Strobe disc 

31 - Gcwemor 

32 - Pponter for graduated scale 

33 - Feed pu111p test jar d i scbarge I ever 

34 - Revers I !!9 5W lilt.ll 

35 - Jllat~ sw l"kb 



a pr6bapad felfog6 sinjere, a szerel6-
bakra peremes csatlakoztatasra alkalmas 
adaptert felszerelni; 

- a befecskendezo szivattyut tengelykoz
pontosan osszekapcsolni a hajt6mli tenge
lyen-levo fokol6tarcsaval, a tengelyt 
korbefurgatva meggy6z6dni a konnyli fu
tasr6l; 

- a pr6bapad nagynyomasu cs6vezetekeit a 
befecskendez6 szivattyuhoz, a (28) tap-
nyomas taml6jet a befecskendezo szivaty
t:yu tapcsatornajahoz csatlakoztatni (a 
beallitashoz a tapszivattyut nem celsze
rU hasznalni, ellenorzese kes6bb torte
nil<); 

- a forgasiranyt (34) a forgasiranyvalt6 
kapcsol6val kivalasztani, a rendszer 
(35) f6kapcsol6jat bekapcsolni, az (1) 
lizemjelz6 lampa kigyulladasa jelzi az 
inditasra kesz allapotot; 

- a (18) h6fokszabalyoz6n beallitani a 
szilkseges Uzemanyag hofokot (20°C) a (3) 
olajflites kapcsol6t bekapcsolni (szlikseg 
eseten a (10) vilagitas kapcsol6t is); 

- a (21) tapnyomas-szabalyz6 legkisebb al
lasa mellett az (5) olajszivattyu-motort 
meginditani, 0,14 - 0,16 MPa (1,4 - 1,6 
kp/cm2) tapnyomason a r€ndszert legtele
niteni, a tapnyomast 1,5 MPa (15 kp/cm2) 
nyomasra novelni, a tomitettseget ellen
Orizni; 

- a nagynyomasu rendszer legteleniteset 
megkonnyiti a befecskendezo fuv6kaknal 
talalhat6 legtelenit6 csavar; 

- normal tapnyomas mellett 0,1 MPa (1,0 
kp/cm2) a pr6bapad hajt6 motorjat megin
ditani, a befecskendez6 szivattyut 200, 
300 es 1000 fordulat/perc fordulatszamo
kon kb. 1 - 1 percig jaratni; 

- a toltesallit6 kar 0 es max. helyzetek 
kozotti mozgatasaval figyelni kell a 
rendszer mlikodeset {akadas es karos me
legedestol mentes kell legyen) ; 

- a befecskendezo szivattyu pontes bealli
tasat es ellen6rzeset csak hitelesitett, 
rendszeresen karbantartott, mliszakilag 
kifogastalan pr6bapadon lehet vegezni. 

A BEFECSKENDEZ5 SZIVATTYU BEALLITAsA ES 
ELLENORZESE 

A nyom6szelep tehermentesitesenek ellenor
zese 

A nyom6szelep ellen6rzese keszlilekkel: 
{ Lasd: 2. abra) 

- az egesz nyom6szelep-egyseget leszerelni 

mount an adapter suitable for flange con
nection to mounting bracket on clamp rail 
of the test bench; 

- attach feed p~~p concentrically to gra
duated scale on transmission shaft, then 
crank the shaft to check for easy running; 

- attach high-pressure pipes of test bench 
to injection pump, and supply pressure 
hose (28) to supply port of injection 
pump (it is not practicable to use feed 
pump for adjustment, it is tested later); 

- select rotation sense by means of revers
ing switch (34), switch the system on by 
main switch {35), and the ON pilot lamp 
{1) indicates the ready state for start; 

- set temperature regulator {18) to the 
required fuel temperature (ie. to 20°C), 
switch oil heating on {3) and switch on 
the light (10) if necessary; 

- with supply pressure regulator (21) set 
to minimum start the oil pump motor {5) 
to obtain O.i4 - 0.16 MPa (1.4 - 1.6 
kp/cm2), bleed the system, increase supply 
pressure to l. 5 MPa {15 kp/cm2}, and 
check the system for leakage; 

bleeding of the high-pressure system is 
promoted by a bleeder screw on the in
jectors; 

- at 0.1 MPa (1.0 kp/cm
2

) normal supply 
pressure start the test bench motor, and 
run the injection pump at 200, 300, and 
1000 rpm for 1 minute each; 

- check system operation by moving ac
celerator lever bet,>Jeen 0 and max. charge 
(it should be free of jamming and harmful 
warming up) ; 

- proper adjustment and check of the in
jection pump may only be performed on 
test bench calibrated, regularly maintan
ed, and technically perfect. 

ADJUSTMENT AND CHECKING INJECTION PUMP 

Checking relief of delivery~alve 

Checking delivery valve by means of a 
device: 
{See Fig. 2.) 

- remove the complete delivery valve unit, 

Jl 



a 2. abran lathat6 m6dcin a kesziilekbe 
fogni (2. abran vastag vonallal), majd 
osszekapcsolni egy porlaszt6 vizsgal6ke
szilleK nyom6csovevel; 

2. abra: Nyom6szelep a keszUiekkeJ 

Fig. 2.: Delivery valve with testing 
device 

I - Kezi all i tocsavar 
Hand adjusting screw 

2 - Nycm5szelep 
Delivery valve 

az (1) als6 kezi allit6csavart annyira 
kicsavarni, hogy a (2) nyom6szelep a 
nyomszeleprug6 hatasara akadalytalanul 
felilljon a feszken. A meres folyaman a 
nyom6szelep kupos zar6felillete es a gal
ler egyilttes tomitettseget kell ertekel
ni; 

- a porlaszt6 vizsgal6keszulekkel kb. 30 
MPa (300 kp/cm2) nyomast letrehozni, a 
nyomasmer6n figyelni, hogy a nyomas er
teke mennyi id6 alatt esik 25 MPa-r61 
(250 kp/cm2-r.61) 15 MPa-ra (150 kp/cm2-
re). A nyom6szelepkup es galler egytittes 
tomitese megfelel6, ha a nyomaseses ide
je tobb mint 15 s. 

clamp into device as shown in Fig. 2. 
(device is drawn in figure by thick Jinel, 
then attach delivery pipe of an injector 
tester to the valve unit; 

- back off the lower hand adjusting screw 
(1) so the delivery valve (2) freely butt 
on its seat on pressure of valve spring._ 
During measurement check the conic lock
ing surface of delivery valve and the 
collar for leakage; 

2 
- apply appr. 30 MPa (300 kp/cm ) pressure 

by means of injector tester, and by means 
of pressure gage monitor check the time 
during the pressure falls from 25 MPa 
(250 kp/cm2) to 15 MPa (150 kp/cm2}. The 
common tightness of valve cone- and collar 
is suitable if duration of pressure drop 
is above 15 sec. 



A tehermentes1t5 galler tamitettsegenek 
ellenorzese 

A vizsgalat a 2. ab~an lathat6 keszUlekkel 
vegezhet6: 

- az (1) als6 kezi allit6csava~~al a (2) 
nyom6szelepet kb. 0,25 mm-~el 
hogy a szelep felemelkedjen a 
taz (1) allit6csava~ Ml0xl,25 
te eset:en kb. 1/~ fordulat). 

megemelni, 
feszke~61 

menetmere-

A nyomAses4s id6tartam!t: a tehermentesit6 
galler allapota hatarozza meg, a fen~i 
ftyomdsertekekkel megadott nyomaseses id6-
~"tama 1,5 s-nal hosszabb kell legyen. 

A tehe~tesit6 15ket hosszanak ellen6r-
zese: 

tCsak nyom6szelep-csere eseten ~~ vegez
ni.) 

A mereshez celszer\1. a 3. abran latbat6 ke
szUleket hasznalni. 

A-A 

• 

RSD-LM 

Checking relief collar for leakage 

The test can be pe~fo~med by mean~ of deyice 
shown in Fig. 2.: 

- by means of lower hand adjusting screw 
(1) raise delive~y valve (2) by appr. 
0.25 mm as the valve rise from its seat 
(it is approx. 1/5 turn if dimension of 
adjusting sc~ew is Ml0xl.25). 

Dul'ation of pressure drop is de1:e~ined ey 
condition of relief collar. and with the 
aforementioned pressure values it should be 
more than 15 sec. 

Checking length of relief stroke: 

(Only when replacing delivery valve.) 

It is prac~~ to use device shown in 
Fig. 3. for measurement. 

- a meres meg~ezdes~ el6tt a ke
szUleket sik felUletre allitva 
null&zni; 

- beft>re s~tarting measurement po
sition device to a plain ~~ 
and set zero; 

3. abra: Tehermentesifl5 ~~U w5-
k8szGiek 

fig. J. : Qel let stroke I engtb IQ&8SUr i ng 
device 

- Mozg6 c:SIIp 
Moving pin 

l - rezetebDvely 
Pi1at buS)I 



~ nyom6szelepet alulr61 az (l) mozg6 csap 
furatAba helyezni (a szelep kupos zAr6-
fe.lillete a keszilHik mozg6 csapjcinak fu
ratelere tmnaszkodik1; 

a nyom6szelepet az (l)·mozg6 csappal e
gyiltt a rug6erd elleneben benyomni, amig 
a (2) vezet6hUvely tapint6 karmei a te
hSPmentesitd galler homloklapjAra tA~ 

maszkodnak, az 1/100 mm pontossAgu mer6-
6rAval az elmozdulAs erteket leolvasni; 

A ~eolva.sott ~rtek a tehermentesit6 lCSket 
hossza. A szerelesre kerUld nyom6szelepe
ket ugy kell 5sszevAlogatni, a tehermente
sit6 lokethossz meretek sz6rasa ±o,os ~ 
en belUl legyen. 

A befecskendezeskezdet be!llitasa 

A befecskendezd dugattyut mUk5dt~t6 k~a
gy6 profilnak van egy ide~is, a motor ka
vetelmenyeit legmegfelel6bben kielegitd 
szakasza. Jellemzesere a gyart6 ceg azt az 
uthosszat adja meg, amelyet a befecskende
zd dugattyu az als6 holtponti helyzetet61 
a toltdfurat elzarasaig megtesz. 

gyujtasi sorrend szerinti els6 elem nyo
m6szelepet es nyom6szeleprug6jat kisze
relni, a visszahelyezett nyom6vezetek 
csatlakoz6 csavarhoz 1/100 mm pontossagu 
mer66raval, tulfoly6csdvel ella~ott be
allit6keszUleket (lasd 4. abra) felsze
~lni es bealli'tani, hogy a mer66ra (1) 
tapogat6 ~je a befecskendezd dugaty
tyu egesz 15kete alatt fekUdjon fel; 

- a befecskendezo szivattyut teljes t51-
tesre allitani, a mer66ra segitsegevel 
megkeresni a befecskendezo dugattyu als6 
holtponti helyzetet, a mer66ra szamlap
jat "0"-ra allitani, a pr6bapad tapszi
vattyujat meginditani; 

- a befecskendez6 dugattyut als6 holtpont
ra ~litani, a mer66rat nullara allita
ni; 

- a befecskendez6 szivattyu tengelyet (a 

forgas iranyanak megfelel6en) kezzel 
lassan addig forgatni, amig a ~foly6-' 
csovan a kiaramlas eppen megszUnik (a 
befecskendez6 dugattyu elzarja a be5ml6-
nyilast), a mer66rAr6l leolvasni.a meg
tett utat. 

Amennyiben a heallitasi adat (2,1 mm} es a 
mert ertek kozott a megengedettnel nagyohh 
elteres mutatkoziK, akkor a szUkseges kor
rekci6t a g5rg6s emeld ~lit6csavarjaval 

(5. abra l) lehet elvegezni. A val toatatas 
a mer66rAr61 kozvetlenill leolvashat6. A 
beallitas helyesseg~r~ ismetelt meressel 

·xell meggy6z6dni. 

-s megengedheto ut&e-s ! o~os mm. 

install delivery valve from below into 
bore· of moving pin (1) so the conic .lock
ing surface of valve ·bear on bore edge of 
moving pin; 

press delivery valve with moving pin (1) 
inward against spring force until follow
ers of pilot bush (2) bear against face 
of relief collar. Obtain value of dis
placement by means of indicator ~ of 
l/100 mm accuracy; 

The obtained value i.& lengtl:t of relief 
stroke. Select delivery valves to be"i'ii-" 
stalled so deviations of relief st::roke 
lengths be within :1: 0.05 mm. 

Adjusting start of delivery 

~fil of cam actuating injection pump 
plunger has an ideal for engine require
ments section. For characterization the 
manufacturer states that travel the the in
jection pump plunger performs from lower 
dead point up to closing orifice. 

remove delivery valve and ,valve spring of 
first in ignition sequence element. Mount 
an adjusting device equipped with over
flow pipe and a dial indicator of l/100 
mm accuracy to the reinstalled delivery 
pipe coupling (sse Fig. 4.) and adjust so 
indicator boss (l) bear on injection 
plunger during its total travel; 

- set the injection pump to full charge, by 
means of dial indicator find the lower 
dead point of injection plunger, then set 
dial indicator to zero and start feed 
pump of test bench; 

- set the injection plunger to lower dead 
point as well as the dial indicator to 
zero; 

- slowly rotate injection pump shaft (to 
direction of rotation) by hand until fuel 

>flow at the overflow pipe stops (the 
plunger cl~ses the. inlet port) and de
termine travel by dial indicatol' reading. 

Should higher difference occur between 
adjusted (2.1 mm) and measured travel th~ 

permitted, "Perform necessary correction· by 
means of adjusting screw (1. in Fig. S.) of 
.cam follower. The correction can directly 
be obtained by indicator reading. Check the 
proper adjustment by repeated measurements. 

PermiSsible deviation is + O.OS e. 



RSD-KB 

A befecskendezeskezdet beallitasat csak az 
els6 szivattyu elemnel kell elvegezni, a 
tobbi elemnel a befecskendezesi ·szoghely
zet beallitasakor, a tenyleges befecsken
dezeskezdet kerU+ beallitasra. 

A befecskendezl!si szOghelyzet beallitasa 
1'La'Sd: 1.-abrat) 

A~enyleges befecskendezesi ~ezdet megha
tarozasa pr6bapadon sztroboszk6p-cs6 se...,-- ~ 
gi tsegevel: · 

- nyom6szelep, a nyom6szeleprug6 es a nyo
m6vezetek visszaszerelese utan a megbon~ 
tott rendszert legteleniteni; a csatla
koz6 csavar meghuzasi nyomateka 40 - 55 
.Nm 14,0 - 5,5 kpm); ' 

4. abra 

Fig. 4. 

- Tapogat6 tUSke 
Indicator boss 

The adjustment of delivery start should 
only be performed at the first pump ele-
ment, because with adjusted crank angle tle 
true delivery start is adjusted at the 
other elements. 

Adjusting crank angle for injection 
(See Fig. 1.) 

oet;~ining true delivery start on test 
bench by means of stroboscop tube: 

- after reinstalling delivery valve, valve 
spring and delivery pipe bleed the system. 
Tightening torque for pipe coupling is 
40 ~55 Nm (4.0- 5.5 mkp); 

_j 
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5. abra: A befecskendezo szivattyu beallitasi es 
ellenorzesi helyei 

1 -A gorges emelo all it6csavarja 
2 - Fogasiv rogzites 
3- Toltesal lito kar utkoztetes 
4 - Uresjarati szabalyzasi jelleg m6dosit6 csa

var 
5- Az uresjarati utkoztetes es a lealllt6kar be

ail it6csavar 
6 - A bejaratasi tolteskorlatozas Otkozteto csa-

var 
7 - Ozemi max. tortes utkozteto csavar 
8- Korrektor allit6csavar 
9- Szabalyzasi jelleg beallit6csavar 

10- Ken5olaj-szint ellenorzo csavar 
II- Fogaslec zar6csavar 
12 - Szabatyoz6haz zar6fedel 

2 7 77 

Fig. 5.: Locations for adjusting and checking injec
tion pump 

- Cam follower adjusting screw 
2 - Toothed segment lock 
3 - Butting on accelerator lever 
4 - Idle control adjusting screw 
5 - Idle butting on and stop lever adjusting screw 
6- Run-in limit screw 
7- Max. charge limit screw 
8 - Corrector set screw 
9 - Control character a~justlng screw 

W - Lube oi I Ievell ing screw 
U - Control rod lock screw 
12 - Timing hous lock cap 



- a befecskendez6 szivat~yu tengely€t 3Q0-
-~00/perc fordulatszAmmal forgatni, a 
sztroboszk6p villan6cs0vet bekapcsol-
ni, a t8ltesallit6 kart legnagyobb tOl
tesre alli tani; 

- a villan6cs6vel a befecskende~si sor
rend szerinti els6 befecskendez6 fuv6ka 
sugar~evejere ravilagitani. A sztrobosz
k6p szabsiyoz6 korong elforgatasaval 
megkeresni azt az allapotot, amikor a 
porlaszt4si sug~keve kb. ~ - 10 mm-rel 
elhagyta a befecskendez6 fuv6kAt; 

- a pr6bapad fokol6tarcsajara vilagitva a 
(32) mutat6val kivalasztani egy kerek 
szOgerteket, a mutat6t ezen az erteken 
r5gziteni, a kapott szogerteket felje
gyezni (a tovabbiakban viszonyitasi ala
pul szolgal); 

- a befecs~z€si ao~ ~int ae.et
kez6 befecskendez6 fuYOka sugarkevej4re 
vilAgitani, a (30) sztroboszk6p szaba
lyoz6 koronggal 5 - 10 mm-es sugarkeves 
all6kepet beallitani; 

- a fokol6tarcs~a vilagitva a mutat6 mel
lett megjelen6 sz5gerteket leolvasni; 
A ket dres soran kapott ertek k\ll5nbs~ 
ge megadja a vizsgalt elemre vonatkoz6 
befecskende~si szOghelyzetet; 

- a men es a be&llit.!si ~ (60 ! 0,5°. 
k5z5tt jelentkez6 elte~st a g6rg6s eme-
16 .Uli t6csavarjAval (lasd: 5. abra 1) 
megszUntetni; 

- a merest valamennyi elemre elvege>zni, 
sz\lkseg eset~ a befecskendezesi sz5g
helyzetet bea-litani. Viszonyit!si ~ 
minden esetben aa els6 elem adata, igy 
elker\llhet6 az elemkent megengedett el-
~~ asszegez6dese. 

A szivatt;yuelemek>szallit!sa k6z6tti el~ 
res megszUntetese 

Elvileg, a motor hengereibe bejuttatott 
t\lzel6anyag mennyisegenek minden \lzemalla
potban - Uresjaratt61 a legnagyobb fordu
latszamig - a t8ltesallitasnak megfelel6-
en, elemenl<:ent azonosnak kell-lennie. Ez 
azonban a szivattyuelemek elter6 szallita
si jellege miatt maradek nelk\11 nem telje
sithetc5. 

Az elemek szallitasi egyenl6segenek beal
litasa 700/perc pr6bapad fordulatszam mel
Iett, a hats6 \ltkoztetesi helyzettc51 
~llt5ltesi helyzet) 9 mm-Pe el6retolt ~ 
itt rOgzitett fogaslec allas mellett t6p
tenik. 

rotate pump drive shaft at 300 - ~00 rpm, 
switch on arroboscop tube, set accelerat
or lever to full charge; 

- illuminate jet beam of the first in in
jection sequence nozzle by means of the 
stroboscop tube. Rotating strobe disk 
(30) find the position where injection 
jet beam left the nozzle by 5 - 10 mm; 

illuminating the graduated scale of test 
bench, select a round angular value by 
means of pointer (32) and lock in posi
tion, record the obtained angular value 
(as reference for the following); 

- illuminate jet beam of injection nozZle 
next in sequence, then by means of strobe 
disk (30) obtain stationary image of jet 
beam at 5 - 10 mm from the nozzle; 

- illuminating the graduated scale obtain 
angular value at the pointer; 
Difference between values obtained by two 
measurements gives the relevant crank 
angle of the .element tested; 

- deviation between measured and adjusted 
data (60 :!: 0. 5o) can be eliminated by 
means the adjusting screw (1. in Fig. 5.) 
of cam follower; 

- perform measurement at each element and 
adjuat the injection angular position if 
necessary. The first element serves for 
reference in each case, thus accumulation 
of permissible by elements deviations can 
be eliminated. 

Eliminating difference between delivery of 
pump elements 

Theoretically, the amount of fuel supplied 
to cylinders of engine according to control 
rod position at each element should be 
equal in any operating conditions from 
idling to max. rpm. However it can not be 
perfectly obtained due to different delivery 
character of pump elements. 

Delivery equality of elements 
with test,._ bench running at 
control rod moved forward to 9 
rear limit position 
locked. 

(zeJi'O 

is adjusted 
700 rpm, and 
mm from the 
charge) and 



A BOSCH Pll 6A 9SD ~10 RS 2108 tipusu be
fec&kende~ ~ivattyu el6irt szallitasa 
9,0 cm'tl~ l~et. Megengedhet6 elteres 
t O,lS em /~ l6ket. 

A beallit4s kezdeten az UtkBztet6 csavart 
(lasd: 5. ~ra, 5)teljesen ki kell csavar
ni, hogy a fogaslec alaphelyzetbe kerUl
jBn, 9 rnm-t ett61 a helyzettdl kell a max. 
tBltesir4nyba merni. A tovabbi meretek so
ran a tapnyomas 0,1 MPa (1 kp/cm2). A fo
gaslec zlirc5csavar (lasd: 5. abra, 11) he
lyere egy ragzitc5 es mer6keszilleket il
les~eni. a fogaslecet a heallitlisi ertek 
szerint_a fenti m6don ragziteni. 

A probapad (lS) programozhat6 1Bketszlimla
lc5j4bc5l a (8) "torles" jelU nyom6gombbal 
t0r8lni kell a korabbi meresek· soran eset
leg bentmaradt ertekeket (ellenkez6 eset
ben a szam.lal6 nem indu1 ujra) a szamlal6 
programaz6 tarcsaival be kell allitani a 
100 loketet. Az inditas a (9) "loket", jelil 
nyom6gombbal tBrtenik, ez egyben a mera
hengersort lezar6 vag6el eltavolitasat is 
elvegzi. A kikapcsolas automatikusan ko
vetkezik he. 

A meres megkedzese el6tt a mer6hengersort 
Uriteni kell! Meg nem engedett elteres 
eseten a vizsgalt elem fogasivet meglazit
va, a befecakendez6 dugattyu elforgatasa
val kell az utaaallitast elvegezni (S. ab
ae.. 2). 

Az uzemi befecskendezes beallitasa 
(Lasd: s. abrat) 

A szabalyoz6haz {12) zlircSfedel eltavolita
saval az Uzemi max. toltes (7) iltkoztet6 
csavar hozzaferhet6ve valik. 

- a fogaslec eldzetes ragziteset oldani, a 
talt~allitotart teljes toltesre allita
nf.; 

- a be1'ecskendez6 szivattyu tengelyet 
750/perc fordulatszlimmal forgatva merni 
az elemek szlillitasat; 

Az eldirt szallitas 14,1! 0,15 cm3/100 
loket (1000 loket atlagat veve 141 ± l,S 
cm3/1Bket). Az elemenkent megengedett el
teres max. o,~ cm3/lOO loket lehet. 

- elteres eseien a (7) uzemi max. tBltes 
iltkoztet6 csavar ellenanyajat lazi tani, a 
esavar 6ramuta~6 jarasaval egyez6 elfor
gatasaval novelni, ellenkez6 iranyban 
cs6kkenteni a szallito~t mennyisegeket; 

- a megengedettnel nagyobb elemenkenti el
teres eseten a szall.itiisegyenldseg beal
litasat a tilresmez6 szorosabb kihaszna
lasaval ujra elvegezni (lasd: el6z6 fe
jezet) az Uzemi befecskendezes valtoza
sat isme~elt m6ressel leellen6rizni. 

Specified delivery of injection pump type 
BOSCH PES SA 95D 410 RS 2108 is 9.0 cc/100 
stroke. Permissible deviation is ± 0.15. 
cc/100 stroke. 

At the beginning of the adjustment full~ 
screw out the limit screw (5. in Fig. 5.) 
so the control rod get into home position. 
Measure 9 mm from this position toward the 
max. charge. Supply pressure at the further 
measurements is 0.1 MPa (1 kp/cm2). Fit a 
fixing and measuring device in place of 
control rod lock screw (11. in Fig. 5. ). and 
lock the control rod according to adjust
ment values as described above. 

By means of ERASE button (8) of programable 
stroke counter (15) of test bench erase 
values of earlier measurements remained in 
(otherwise the counter does not restarts) 
and by program dials of counter set the 100 
stroke. The start is performed by means- of 
pushbutton STROKE, that simultaneously 
removes cutting edge closing test jar 
series. The switch off is automatic. 

Before starting measurement discharge the 
test jar series! In case of excessive 
deviation slack the toothed segment of 
element tested and perform readjustment by 
turning the injection plunger (see 2. in 
Fig. 5.). 

Adjusting normal injection 
(See Fig. 5.) 

Removing lock cap (12) of injection timing 
housing the limit screw (7) of max. operat
ing charge is accessible. 

- loosen th~ preliminary fixing of control 
rod, and set accelerator lever to max. 
charge; 

- rotating the pump drive shaft with 750 
rpm, measure delivery of elements; 

The specified delivery is 14.1!0.15 cc/100 
' + . 

stroke (average of 1000 stroke is 1~1 - 1.5 
cc/stroke). The permissible deviation by 
elements is max. 0.4 cc/100 stroke. 

- in case of deviation back off jam nut of 
max. operating charge limit screw (7) and 
increase amount of delivery by turning 
limit screw clockwise or reduce by turn
ing it counter-clockwise; 

- in case of deviations by elements higher 
than permitteq readjust delivery equality 
using narrower range within the tolerance 
{refer to previous section), check change 
in operating injection by repeated 
measurements. 



A szivattgueleme'k Allapottanalt meghat&roza.
sa, a korrektor beallitasa 
(Lasd: 5. a.bran) 

A szivattyuelemek el6irt szallitasa harom 
jellegzetes helyzetnel: 

1 - az _Uzemi bef~cskendezes beallitasanal 
750/pere fordulaton 14,1±0,15 cm3/100 
15Jotet; 

2 - lOSOI~ fordulatOR telj&&en raa!li
tatt t8ltasa1li~~ kaT allasnal 13,8 ± 
0,1 cm3 1100 l~et; 

3 - loOO/pezae f.oroula~Qil max. 13,8 em3 /100 
l6ket lehet. 

MindM.rom helyzetn!Sl az elemenkenti elte
res: max. o.~ cm3/100 16ket lehet. 

Amennyiben az elemek sz41litasa k5zatt az 
el~4~es 0,4 cm3/100 laketnel nagyobb; ISs 
a:a el6z:etes szallitas-a:Jonossag bealli ta.
so~ eredmenytelenek, elemcserevel kell az 
el6iJ"t allapotot HitPehozni. 

Abban az €Setben, ha az elJ,eOOI'zesi t:oa;>du
iatokon 11{)5-{) es 5-00ipm>c) a:z el6irt t6l
tes nem erheto el, va~y nagy tullepes ta
pasztalhat6, a korrekci6t a (8} korPektor 
allit6csavarral kell elvegezni: 

- ha 1050/perc fordulatnal a szallitas na
gyobb, mint 13,9 cm3/100 loket, a (8} 
korrektor allit6csavar biztositasat ol-· 
dani, az allit6csavart kb. negyedfordu
latonkent az 6ramutat6 ja~asanak megfe
lel6 iranyba elforgatni, r6gziteni; 

- a.z tlzemi befecskendeze~d mennyiseget el
len6rizni, szllkseg eseten ujra allitani 
(lasd: "Az \izemi befecskendezes bealli......: 
tasa" c. reszt)~ 

Az ell.en6rz6 fordulatszamokon m€rni a 
szallitast:. 

- 1050/p~c fordula~on a ~~llit~t csak 
aOdig lehet cs6kk~~teni, mig 500/perc 
fordulaton 13,8 em /100 15ket fole nem 
eme1kedik; 

- ha 1050/perc fordulatnal a szallitas ki
sebb 13,7 cm31100 15ketnel, a (8) kor
rektor al1it6csavarjat kb. negyedfordu
latonkent (az 6ramuta1:6 jarasaval ellen
k:ez6 iranyba) elforgatva ellen6rizni a 
sz~llitas valtozasa~; 

- a~ uzemi befeeskendez~st minden ~llitas-
nal. ellen6rizni, szillcseg szerint ujra 
Alli. "tani , 

Amennyiben a korrektor a fenti szabalyoz6 
hatast nem fejti ki, cserelni kelk,Besze
~lesk.or er cttere korrektor Utkozo felUlete 

Detenn!ninq_ condition of ~e elements, 
adjusting corrector: 
{See Fig. 5.~ 

Specified delivery of pump elements at 3 
characteristic positions: 

1 - adj*Sting operating delivery at 750 rpm 
·is 111.1 :!: 0.15 cc/100 stroke; 

2 ~ at 1050 rpm with 
~o max. position 
stroke; 

accelerator lever set 
is 13.8 ! 0.1 cc/100 

3 - at 500 l'J?lll is max. 13.8 ec/100 stroke. 

Deviation by elements at all the three po
sitions can be max. 0.4 cc/100 stroke. 

Should higher than 0.4 cc/100 stroke deli
very difference occur between the elements 
and the previous adjustments for delivery 
equality are not successful. obtain the 
specified condition by re~acing the ~ment 
in question. 

In that case when unable to obtain the 
specified charge or excessive overcharge is 
experienced at the test rpm (ie. at 1050 
and 500 rpm} perform correction b~ means of 
eorrecto~ set sere~ tal as follows: 

- when at 1050 rpm. amount of delivery 
_ exceed 13.9 ec/100 s1!roke, baek off locl<l

nut of correcto~ set screw (8}, turn t~e 
adjusting screw cloc~ise -bY 1/4 t~rn. 
then secure;· 

- check amount of operating injection (sec
tion 1.6) and readjust if necessary(vefer 
to "Adjusting Normal Inje<!!tion"). 

Measure amount of delivery at the test 
revolutions: 

- reduce delivery 
until remains 
stl:loke range; 

amount 
at SC.O 

at 1050 Z'plll on]!y 
rpm 13.6 CQ/100 

- should amount of delivery fall below 13,7 
cc/100 stroke at lOaG rpm, turn the COP

rector set screw by 1/11 turns elockwise 
and monito~ the change or deliv~ 

- check tbe normal injection at each ad).us-tt
ment, and readjust if necessary. 

When the ~orrector does not ~ the abo~ 
adjustment, it should be replaced. At in
stallation stop surface of replaeeme»t coP-



a szabalyoz6kar furatab61 kb. 0,2 - 0,4 
mm-re alljon ki. Beszereles utan a korrek
tort a fentiek szerint kell ellen6rizn~, 
bea11itani. 

Ha a szivattyuelemek allapota annyira le
romlott, hogy a csere korrektor (kifogas
talan al·lapota ellenere) sem kE!pes a szal
litasi jellemz6kon javitani, cserelni k~l 
az elemeket. 

A SZABALYOZO ELLENORZtSE fS BEALLITASA 

A szabalya!si jellemz6k ~ a sza~lyz~si 

fordulatsz!mok alakulA&a~ a fogaslee-el
mozdulas ert,kelesevel lehe~ be~atarolni. 

- teljes t5ltes ka~llasnal a fbrdulatsza
mot novelve, 1200 - 1250/perc tartomany
ban a befecskendezesnek meg kellszUnnie, 
a fogaslecnek alaphelyzetebe kell visz
szaa1lnia. Csokkentve a fordulatszamot: 

ll50/perc-ne1 
1100/pere-nel 
1070/perc-nel 

6,5 mm-t 
11,7 mm-t 
16.0 mm-t 

kell el6re elmozdu1nia a fogaslecnek; 

- a t51tesa11it6kar alaphelyzetenel a for
dula-tsz& l:assu n6velbekor megfigyelni 
a fogaslec visszah~;ddasanak kezdO pil
lanatA't: 
a visszanuzOdaa ~zdete Caz alapj!~~i 
~yz.U hwde1m) 1~0/pe:Pe f0Jidula1:
nai, 
a ~ogaslec megallasa (az alap}arati sza
balyzas vege) 400 t 5~/perc fordulatnAl 
kell bek6vetkezzen. 

Az Uresiarati azaoalyzasi jelleg beallita
sa, az Utesjarati szallitas hatarolasa 
(L.§.sd: 5. abra~ 

- a fordula'ts~ 270/pePCre beallitani, 
az (5) Qresjarati Utk6ztet6 csavarral az 
elemenkenti 1lzallit6.&11 1 ,a cm3flOO ~a-
keotre szaba::tyo.zni. 

3 
Elemenkenti elteres: :max. 0,4 em /100 
lok.et lehet. · 
A fenti kcw.4llas mell:et.1: nov~lve a for
dulatszamot~ a sz-AU.i~s llOO - 450/perc:p 
niil meg .kell szUnjon. 
Ba a szalli~As megszQn@se magasabb fop
<l,ulat:szAmon ;lfDve'tke~k. be• a lll6'40.s.Ltts't 

·· et tlti · ures.~f<i · fl~Ml,yzasi j.ell~ ~ 
~!4:6 ~~j'J:4s:tr¥41 kel1 GJ.•e»
D.i; 

- a befeG~deztl. .va:t1:;9u tengelJOt; lr00-
-1110/pePC~ if~t~ . a t4l i!J>es.jawti 
uab.Uyz6si iel~ m6doti t6. os~~ el
i'ol'?gatAs4val meglr.emas.n.i ~ .QefecU.endezp 
megszUneset e16idezd helyae~. 4 fq;>
du!atsz!m lSO~erqre ~sakkenteseve~ a 
ualli t~~~<·mi»· 2 .~ Cll\3/l:O.O laket lehet. 

rector should project from bore of control 
lever to appr. 0.2 - 0.4 mm. Afte~ instal
lation check and adjust the corrector as 
specified above. 

When condition of pump elements is de
teriorated to an extent the replacement 
corrector (dispite of its sound condition) 
is unable to improve the delivery characte
risties. ¢he elements should be replaced. 

CHECKING AND ADJUSTING GOVERNOR 

Development of control eha~cteristice and 
revolutions can be localized by value of 
control rod displacemenet. 

- with accelerator lever at max. charge and 
increasing the revolution, at 1200 - 1250 
rpm range the_ injection should stop and 
the control rod return to home position. 
Reducing the rpm the control rod should 
move foreward: 

6.5 mm 
11.7 mm 
16.0 mm 

at 1150 rpm 
at 1100 rpm 
at 1070 rpm 

- with accelerator lever in home position, 
slowly increasing rpm monitor moment of 
control rod withdrawal: 
start of withdrawal (start of idling 
cont:rol) should be at 190 rpm~ 
the control rod should stop(end of idling 
cantl'Ol) at 400 t so rpm. 

Adjusting idle-run control character, 
limiting idle-run delivery 
(See Fig. 5.) 

- set the revolution 
delivery of each 
stroke by means 
{5). 

to 270 rpm, and adjust 
element to 1.8 cc/100 
of idling limit screw 

Deviation between elements can be max.0.4 
cc./3.00 stroke.. 
With accelerator ·1ever in po$ition as 
above increase tile rpm, -and delivery 
shuuld stop at 400 - ~50 rpm. 
Sh<::ltJld <iallvery sto_p at bigher :Ppm. dl'ive 
.ou-t .idl.e al'tjustiB.g ~ 'OJ Ito ~ 
~ .. 

-rotate pump.drive s~rt at~~- 4!0 rpm, 
~ tu7n3.ng idle - a.d.justin,s se:rew {4) find 
~he ,position wbere inje~tion stope. 
Red!Uling. :rgvoJ.I.idcm to. ~ ~ .. amo~ of 
d~very sbouid ae min. ~.6 cc/100 stroke. 



Az. elemenk~nti eldl'ls: max. o.~ cm3/l00 
leltet. 

A le4llit61car teljes MtrahuaAsaval el
~enorizni, stabil biztonsagos szeless~gU 
o-taltes z6na megletet. 

A vsszabalyozas ellenorzese, beiillitiisa 

1050/perc fordulaton a szallitiis ~g a 
teljes ~emi tBlt~snek ~gfelelo legyen 
(13,8 t 0,1 cm3/100 18ket), a leszab4lyo-
aAs max. 1070/perc foJ,'dulatsziimnal kezd6d
j8n es 1200-1220/perc tordulatszamon feje
zodjon be (s~llitas megszUnik). 

Ha a vegszapiilyozaa jellemz6i a jelzett 
fordulatsziimtartomiinyt tullepik, vagy el
tol6diis tapasztalhat6, a (3) tOltesallit6 
~ Utk8ztet6 csavarPal, vagy ped»g a (9) 

- szabalyoziis jellegbeiillit6 csavarral-kell 
a szUkseges m6dositast elvegezni. A szabii
lyoziisi jelleg a (3) Utkozteto csavarral 
csak kismertekben valtoztathat6. A jelen
'tosebb elteres eseten a '(9) szabalyzasi 
jel1egbeiillit6 csavart kell allitani. Eb• 
ben az esetben a szabiilyzas jellemzoi min
den tartomanyban valtoznak, igy az Uresja
rati szabalyziisi jelleget is ujra kell al
titani. 

A legkisebb uzemi fordulatsziimhoz tartoz6 
szabalyziisi jelleg ellenorzese 

A szaMlyz6nak minden fordulatsziimon sta
bil, alland6sitott motorUzemet kell bizto
eitani, az ehhez szukseges szabalyzasi 
tartomanyt a t8ltesallit6 karral lehet be
iillitani. 

- a beiiiTitas es ellen6rzes soran 4 szi
vattyu-tengelyet 500/perc fordulatsziimon 
jaratni, a t8ltesallit6 kart lassan, fo
koza tosan elor.e elmozdi tani. es megke
resni azt az allapotot, amikor a teljes 
befecskendezes letrejon, de a szabalyz6 
rug6 elofeszitese minimalis. Ennel a 
helyzetnel a szallitas kb. 600/perc for
dulatszamnal meg kell szUnjBn. Amennyi
ben a szabalyzasi tartomany 100/perc 
fordulatszamnal szelesebb, nem jon letre 
stabil fordulatszamtartas; a megenge
dettnel szelesebb szabalyzasi tartomany 
a rug6 tulzott elofeszitesere vezetheto 
vissza. Ez esetben a (9) szabalyzasi 
jellegbeallit6 csavarral kell a m6dosi
tast elvegezni. Valtoztatas eseten a ko
rAbbi szabalyz6 beallitiisokat ujra el
lenorizni kell, szUks~g eseten m6dosi-
tani. 

Deviation by elements max. 0.4 cc/100 
stroke. 

Moving accelerator lever fully backward 
check the zero charge for stable and safe 
range. 

Checking and adjusting end control 

Delivery at 1050 rpm should suit to max. 
operating charge (la.s±o.l cc/100 stroke). 
The backcontrol should start at min. 1070 
rpm and sto~ at 1200 - 1220 rpm (stop of 
delivery). 

When the end control falls out of the spe
cified rpm range of offset occurs, perform 
the necessary corrections either by ac
celerator lever limit screw {3) or by 
control character adjusting screw (9). By 
means of limit screw (3) the controi cha
racter can be altered only by a small 
degree. In case of higher deviatibn the 
control character adjusting screw(9) should 
be adjusted. In this case control charac
teristics will be altered in each ~ange, 
thus the idling control character should be 
adjusted. 

Checking control character belonging to 
lowest operating rpm 

The governor shotitl assure stabilized engine 
run at any rpm. The necessary for this 
control range can be adjusted by means of 
accelerator lever. 

- during adjustment and check rotate the 
~ump drive shaft at 500 rpm, move ac
celerator lever &!owly and gradually 
foreward, and find position where full 
injection occurs but prestress of control 
spring is minimal. At this lever position 
the delivery should stop at appr. 500 
rpm. When control Tange is wider than 100 
rpm the revolution is not stabilized. The 
wider than permitted control range can he 
a result of excessive spring prestress. 
In this case perform correction by means 
of control character adjusting screw (9). 
After alterations the earlier control 
adjustments should be rechecked and cor
rected if necessary. 

' 



Az ~nd~t6-t~lt6s ellen~z6se 

100 - 1~0/pe~c fordulatsz~on teljes tal
tea karallasnAl az eldirt szallitas 16-17 
cm31100 lOket. Ezt a sz.!llitAsi- hatAr't 
egyetlen elem sem lepheti tul. 

Bejaratasi sz!llitaskorlatozas"beallit&sa 

Bej.!ratashoz az ilzemi Wl t~smenn)ds&g; ~-
15 %.-os csl:lkke~--sztlkseges~ amit a leal
lit6kar (6) UtkOztet6 csavariaval kell le
hatarolni. A bejaratAsi id6 le~lt,vel az 
Utk5ztet6 csavart el kell t.ivolitani. 

A BEFECSKENQEZO FUVOKA BEALLITAsA tS EL-
LENORZtSE 

A fuv6ka szemrevetelezessel t5rten6 ellen-
6rzesekor beegesi nyomokb61 es a mak~d6 

felUletek allapotab61 k5vetkeztetni lehet 
az egesfolyamat min6segere. A fuv6ka szet
szerelese el6tt celszerU befecskendezesi 
nyomaspr6bat elvegezni. A nyomaspr6ba so
ran meg !cell figyelni, hogy a fuv6kak nyi
tasa elott es zarasa utan nem tapasztalha
t6-e csO~ges, ertekelni kell a sugar aak
jat, a porlasztasi kup szabalyoss.ig.!t,stl:l. 
Adott esetben a fuv6katU a feszkebe becsi
szolhat6, de celravezet6bb a kopott tU es 
feszek egyUttes csereje. 

A fuv6ka kiszerelese 

- a zar6sapka eltavolitasa utan a bealli-
t6csavart oldani, a nyom6rug6 el6feszi
teset megszUntetni, a fuv6kaanyat elta
volitani, a fuv6kat es a fuv6katUt ki-
szerelni; 

- a fuv6kahaz furatait sUritett levegovel 
kifuvatni, az illesztett felUleteket le
ellenorizni, tisztitani, szUkseg eseten 
javitani, cserelni; 

- az elozoleg mar kicsomagolt, tiszta ben
zinben lemosott uj befecskendezo fuv6kat 
es fuv6katUt tUzeloanyagba martva besz.e
relni, a fuv6kaanya meghuzasaval a t6mi
t6 felUleteket egymashoz szoritani; 

- a fuv6katU konnyed mozgasar61 meggyozod
ni. 

A nyitasi nxomas beallitasa, a porlasztasi 
sugarkep ellenorzese 

A vizsgalatot kezi mUkOdtetesU befecsken-
dez6 fuv6ka beA!lit6 keszuleken kell veg
rehajt~i: 

Checking sta~t-up del~very 

With accelerator lever in full ch~ge posi
tion, at 100-150 rpm the specified delivery 
is 16 - 17 cc/100 stroke. This value may 
not be exceed by any of the elements. 

Adjusting delivery limit for :run-in 

For .running-in the operating delivery ~d 
be reduced by appr·. 15 % by means of run-in 
limit screw (6}. After therun-in period 
remove this limit screw. 

ADJUSTING AND CHECKING INJECTOR NOZZLE 

When visual inspecting injector nozzle the 
quality of combustion procedure can be 
estimated from burn on nozzle and condition 
of moving surfaces. Before disassemblingm
jector it is practicable to perform an in
jection pressure test. During pressure test 
check the injectors for leakage before OpEn

ing and after closing, evaluate the shape
of fuel spray and regularity o£ spray cone 
etc. In certain cases the injector needle 
can be lapped into its seat, but it is more 
practicable to· replace the ·.worn needle 
together with its seat. 

Removing injector nozzle 

- remove protection cap, reliev prestress 
of pressure adjusting spring by backing 
off pressure adjusting screw, remove unbn 
nut, and lift off nozzle and nozzle 
needle; 

- blow out bores of injector holder, by air 
check and clean matched surfaces, repair 
or replace if necessary; 

-' immerse the preliminary unpacked 
ed in clean gasoline new injector 
and nozzle needle to fuel, then 
tighten nozzle cap nut to press 
surface togethet; 

and walh
nozzle 

install 
sealing 

- check nozzle needle for easy movement. 

Adjusting opening pressure, checking sprAY 
pattern 

Perform test by means of hand operating in
jector nozzle adjusting device: 



- a befecskendezo fuv6kat a keszlilek nyo
m6csovere felszerelni, a beallit6 ru
g6 elofeszitese nelklil nehanyszor atfu
vatni; 

- a beallit6csavar fokozatos behajtasaval 
19 + 0,8 MPa (190 + 8 kp/cm2) nyit6nyo
mast b~allitani; 

cr beall'it6csavar biztositasa- utan a be
alli tas helyesseget ujra leell-en6rizni; 

- a nyomasmero vez-etel<:et el·zarni, a kart 
lassan mozgatni, kozben a porlasztasi 
sugarkepet megfigyelni. 

J61 mlikodo porlaszt6ra a ropog6, pattog6 
hang jellemzo, a sugarkep teljesen kodsze
ru, egyenletesen apr6szemcses, a sugarke
ve kupszoge kh. 20- 25°, oldaliranyu el
hajlasa a fugg6legest6l 33°. 

A fuv6ka zar6kepesseg€mek ellenorzese 

A fuv6kat furataval felfele szerelve a ke
szUlekre, 30 masodpercen keresztUl kb. 170 
kp/cm2 nyomassal terhelve, a porlaszt6 fu
ratanal 5 mm-nel nagyohb atmer6jU tUzeloa
nyag-folt nem keletkezhet. 

A TUZELOANYAGSZIVATTYU ELLENORZESE 
(Lasd: l. abra) 

A tUzel6anyagszivattyu elhasznal6dasa ko
vetkezteben a resveszteseg no es az ala
csonyabb fordulatszamok tartomanyaban a 
szallitasi igenyeket nem tudja kielegite
ni. Pl. a hibas tapszivattyu eppen a fen
tiek miatt megneheziti a.motor inditasat. 

A sziv6kepesseg ellenorzese a pr6bapad va
kuuznmerojevel 

Ures tUzeloanyagszivattyu 
a pr6bapad (25) vakuummero 
ra kapcsolni; 

sziv6nyilasat 
csatlakoz6ja-

-~ ~Uzeloanyagszivattyu mUkodese elfogad
hat6, ha a 80/perc befecskendez6 szi
vattyu fordulaton merheto nyomascsokke
nes 0,01 MPa (0,1 kp/cm2). 

A sziv6kepesseg ellenorzese statikus 
szintkUlonbseggel 

- tires tUzeloanyagszivattyu sziv6nyilasat 
a pr6bapad olajtartaly (29) sziv6 csat
fakozasahoz kapcsolni; a tlizel6anyagszi
vattyu sziv6kepessege elfogadhat6, ha a 
30/perc fordulaton jaratva 1 perc alatt 
legbuborekmentesen feltolt6dik Uzema
nyaggql. 

- attach injector to delivery pipe of 
adjusting devic~ and blow through several 
times without prestressing pressure 
adjusting spring; 

- gradually turning perssure 
screw in adjust 19 + 0.8 MPa 
kp/cm2) opening pressure; 

adjusting 
(190 + 8 

- after securing adjusting screw by, lock 
nut recheck the adjustment; 

- close _pressure gage pipe, move the lever 
slowly while monitoring spray pattern. 

A properly operating injector is charac
terized by crackling noise, fog-like and 
evenly fine granular spray patte~n, appr. 
20 - 25° spray angle, and 33° lateral 
straddle. 

Checking injector tightness 

Mount the injector 
orifice upward, and 
sure for 30 sec. In 
of only s~mm dia. or 

tb the device with 
apply 170 kp/cm2 pres
this case a fuel patch 
less can occur. 

CHECKING FUEL FEED PUMP 
(Refer to Fig. 1.) 

Due to normal wear of fuel feed pump the 
leakage loss increases and thus the pump in 
lower rpm ranges unable to meet delivery 
requirements. For example a defective feed 
pump due to the above facts makes the engine 
start-up difficult. 

Checking suction capacity by test bench 
depression gage 

- connect inlet port of the empty fuel feed 
pump to vacuum connection (25) in test 
bench; 

- the feed pump operates properly if pres
sure drop at 80 rpm of injection pump is 
0.01 MPa (0.1 kp/cm2). 

Checking suction capacity by static level 
difference 

- connect inlet port of the empty fuel feed 
pump to suction line of oil reservoir(29) 
in test bench, suction capacity of feed 
pump is acceptable if running at 30 rpm 
for 1 minute charges up free of bubble 
with fuel. 



A nyom6oldal vizsgalata a legnagyobb tap
nyomas meresevel 

- a tlizel6anyagszivattyu nyom6oldalat a 
pr6bapad (26) tapnyomasmer6jehez csatla
koztatni, tlizel6anyaggal feltolteni, 
legteleniteni. 600/perc fordulaton a 
zart rendszerben ebredo nyomas elfogad
hat6 irteke 0,25 - 0,~5 MPa (2,5 - ~.s 
kp/cm ) . 

A tiizeloanyagszivattyu folyadekszallit~sa
nak ertekeHise 

- a tlizel6anyagszivattyu nyom6oldalat a 
(26) mer6rendszer f6szlir6jehez (a nyo

masszabalyoz6 es a tapnyomas mer6 kozbe
iktatasa) a (28) tapnyomas csatlakoz6jat 
a (27) mer6henger csatlakoz6jahoz, a 
sziv6 oldalat a (29) sziv6 csatlakozas
hoz ~aPICsolni; 

a mer6hengert a (33) liritokar, lirites al
lasba valtasaval elokesziteni, meres 
helyzetbe kapcsolasaval a merest megin
ditan.i; 
0,10-0,11 MPa (0,1 - 1,1 kp/cm2) ellen
nyomasnal 100/perc fordulaton az eloirt 
szallitas 230 cm3/perc (elosziir6vel), 
1000/perc fordulaton az eloirt szallitas 
2000 cm3/perc (eloszlirovel). 

A sziv6kepesseg leromlasat altalaban a 
rosszul zar6d6 szelepek, tomitetlen cso
csatlakozasik, illetve a tiizeloanyagszi
vattyu-szliro elegtelen tomitettsege okoz
hatja. 

A nyom6oldali es szaTiitasi jellemzok le-
romlasat a szelepek tomitetlensege, a 
szallit6szivattyu meghibasodasa, a nagy 
resvesztesege, a nyom6rug6 kilagyulasa, 
illetve nem megfelelo elofeszites ered
menyezheti. 

A tul nagy tapnyomas okoz6ja a tulzo~tan 

el6feszitett nyom6rug6. 

A befecskendezo szivattyu felszerelese a 
motorra 

A motorra csak eloiras·s zerlien bes zabalyo
zott, kifogastalan allapotu,befecskendezo 
szivattyu szerelhet6. A beallitasokat fe
szesre huzott 6lomzarral, illetve jelz6-
festekes megjelol€ssel biztositani kell. 

- a pr6bapadr61 leszerelt befecskendezo 
szivattyura felszerelni az eloszerelt 
automatikus elobefecskendezes allit6t a 
hajt6 fogaskoszoruval; 

Az automatikus elobefecskendezes allit6n a 
kapcsol6dasi hezagokb.61 ad6d6 - forgasi
ranyban ertebmezett - jatek max. ± 0,5 mm 
lehet. 

Testing delivery side by measuring supply 
pressure 

- connect delivery port of fuel feed pump 
to supply pressure gage (26) of the test 
bench, fill the pump with fuel and bleed. 
The acceptable pressure generated in the 
closed system at 600 rpm is 0.25 - 0.~5 

MPa (2.5- ~.5 kp/cm2). 

Evaluating fuel deliverx of fuel feed pump 

- connect delivery port of fuel feed pump 
to main filter (26) of measuring system 
(insertion of pressure regulator and 
supply pressure gage), the supply pres
sure connection {28) to test jar (27),and 
the inlet· port to suction line of oil 
reservoir {29); 

- prepare test jar by setting discharge 
lever (33) to discharge position, and 
start measurement by setting it to measur
ing position; 
with 0.10 - 0.11 MPa (1.0 - 1.1 kp/cm2) 
backpressure, at 100 rpm the specified 
delivery is 230 cc/min (with strainer), at 
1000 rpm is 2000 cc/min (with strainer). 

The suction capacity is generally deteriorat
e9 by improperly closing valves, leaking 
pipe connections or leaking feed pump 
filter. 

The d~very characteristics are deteriorat
ed by leaking valves, damaged plunger, high 
clearence loss, weakened and/or improperly 
prestressed pressure spring. 

An excessive supply pressure is caused by 
excessively prestressed pressure spring. 

Installing injection pump onto engine 

Install only regularly adjusted injection 
pump of perfect condition to the engine. 
Secure adjustments by tight lead seal and 
mark with paint. 

- remove injection pump from test bench and 
mount the preassembled automatic injec
~ion advance device with drive gear rim 
to the injection pump; 

Free play - toward rotation sense - caused 
by bacKashes in automatic injection advance 
device can be max. t 0.5 mm. · 



A befecsl<endez6 szivattyUt a Dl. 200l.A/75-
-3 Kezelesi es Karbantart&si Utasit&s 01.3 
csoportjAban foglaltak.szerint a motorra 
kell szerelni es a szilkseges be&llitasokat 
elvegezni. 

AZ AUTOMATIKUS EL0BEFECSKENDE~S--ALLIT6 
ELLENeiRZESE A MOTOR tlZEMI VISZONYAI KtlZOTT 

- a motor lendkerekhazAn a kemlel6nyilast 
·szabaddA tenni, a lendkerekhaz jelzeset 
es a lendkerelcre felvitt "FH" fels6 
holtponti es "21!" befecsendezeslcezdet
-jelzeseket j61 lathat6va tenni; 

- a befecslcendezesi sorrend szerinti els6 
elem nyom6csovet a befecskendez6 fuv6ka 
csatlakozasanal megbontani. a nyom6agba 
az ELKON SD-102 Dies~diagnosztikai ke-
szillek nyomaserzekel6jet szerelni, a ke
szuleket 12 V tapfeszliltsegre kapcsolni; 

- a motort inditani es alapjarati fordu
latszamon jaratni; 

- az ilzemmeleg motoron a keszillek atkap
csolasaval a fordulatszamot ellen6rizni, 
a mert ertekeket tablazatba foglalni; 

- alapjarati fordulatszamon a keszlilek 
sztroboszk6pcsovet indi~ani, majd a fel
villanasokat a keslelte:t6 aramkor segit
segevel ugy beszab&lyozni, hogy a megvi
lagitott all6 es a lendkerek forg6 "FH" 
jelzesei egymas melle kerilljenek; 

- a muszeren az el6befecskendezesi szog 
erteket leolvasni, az ertek 24° ± 1° 
tartomanyban legyen. Elteres eseten az 
e-160-efecskendezes.t ujra kell iUli tani; 

- a motorfordulatszam lassu novelesevel 
megkeresni 
automatikus 
ki:idesbe lep 

azt a helyzetet, amikor az 
el6befecskendezes-allit6 mli
(1000/perc); 

a fordulatszamot 1500 1600/percig no
velni, a jelzeseket a kesleltet6 aram
korrel ujra fedesbe hozni, a kapott 
szogertekeket es a hozzatartoz6 fordu
latszamerteket feljegyezni; 

- a motor fordulatszamat maximalisig fo
kozni, a leolvasott befecskendezes szog
helyzetet az el6irt· ertekkel osszehason
li tani; 
21!00/percnel az el6befe~skendezes szoge 
max. 33° l:ehet. 
A jelzesek ingadozasa a szabalyoz6szer
kezet elhasznal6dasab61 ered6 kapcsol6-
ctasi hezag.megnovekedesere utal. 

Mount ~njection pump to the engine and per
form necessary adjustments as specified in 
Group 01.3 of Service and Maintenance 
Manual Dl.200l.A/7S-3. 

CHECKING AUTOMATIC INJECTION ADVANCE DEVICE 
AT OPERATING CONDITIONS OF THE ENGINE 

- set the inspection hde on engine flywheel 
housing free, and make the "FH" mark of 
top dead center as well as "24 11 marking 
start of injection both on flywheel and 
flywheel housing visible; 

- detach delivery pipe of the first in in
jection order element at the injector 
connection, and install an ELKON SD-102 
Diesel diagnostic device pressure sensor 
into delivery line, then connect 12· V 
supply voltage to the device; 

- start-up the engine and run at idle rpm; 

- with engine at operating temperature 
switcb over the diagnostic device to 
check rpm, then record the measured rpm 
in a table; 

- with idle rpm switch on strobe tube of 
device, then by means of delay circuit 
adjust flashes so the illuminated statio
nary "FH" mark on housing and rotary one 
on flywheel align; 

obtain the crank angle reading of injec
tion advance on the instrument. This 
value should be in 24° ± 1° range. In 
case of deviation the injection advance 
should be readjusted; 

- slowly increasing engine rpm find the po
sition where the automatic injection 
advance device starts to operate 
(1000/rpm); 

increase revolution to 1500 - 1600 rpm, 
align marks by means of delay circuit as 
above, record the obtained crank angle 
and the relevant rpm; 

- increase engine rpm to maximum, and 
compar~ the obtained injection crank 
angle to the specified value; 
Injection advance angle can be max. 33o 
at 2400 rpm. 
The fluctuating marks indicate increased 
backlash caused by worn device. 



'--- ·· MUSZAKI ADATOK 

Befecskendez6 szivattyu 
- gyartmanya BOSCH 
- tipusa PES 6A 95D 410 RS 

2108 

Szabalyoz6 
- gyartmanya BOSCH 
- tipusa EP/RSV 450 ... 1050 

Al B 607 L 

TUzel6anyagszivattyu 
- gyartmanya BOSCH 
- tipusa FP/KE 22 AD 112/2 

Automatikus e16befec~kendez~s-a11it6 
- gyartmanya l<UGELFISCHER 
- tipusa SA 1-R 25-E1 

Szallitasi sorrend 1·5-3,-6-2-4 

Forgasirany (hajtas-
olda1r61 nezVG) jobb (R) 

Befecskendez6 fuv6ka 
tart6 BO-l<DL 94S 18/13 

Befecskendez6 fuv6ka BO-DLLA 38 s 541 

BEALLITASI ts ELLEN~RZtSI ADATOK 

A befecskendez6 szi
vattyu szallitasahoz 
hasznalt fuv6kak nyi
tasi nyomasa 

19 + 0,8 MPa 
2 

(190 + 8 kp/cm ) 

A pr6bapad nyom6ve
zetekeinek meretei 
- hossza 
- bels6 atmeroje 
- kli1s6 atmer6je 

A vizsgal6 tlizel6anyag 

+ 
600 - 5 mm 
2 ± 6l,l mm 
6 ID1ll 

- min6sege MSZ 11527-60 s:r;erint 
- h6merseklete 20QC 

T-zel6anyag tapnyomas 0,01 MPa 
2 

(1,0 l<:p/cm ) 

A mer6edenyel<: megva1asxtasa 
100 1oketenl<:enti er-
teke1eshez 2~ cm

3
-es 

- 1000 loketenkenti 
ertekeleshez 

Befecskendezes kez
dete 

Befecskendezes kez
detek kozotti szog
elteres 

150 
3 

cro -es 

2,1 ~ 0,05 1lllll 

! o,s• 

TECHNICAL DATA 

Injection pump 
- make BOSCH 
- type PES 6A 95D 410 RS 

2108 

Governor 
- make BOSCH 
- type EP/RSV 450 ... 1050 

A1 B 607 L 

Fuel feed pump 
- make BOSCH 
- type FP/KE 22 AD 112/2 

Automatic injection advance device 
- make l<UGELFISCHER 
- type SA 1-R 25-El 

Delivery sequence 1-5-3-6-2-4 

Rotation (from drive 
side) clockwise (R) 

Injector nozzle holder BO-KDL 94S 18/13 

Injector nozzle BO-DLLA 38 S 541 

ADJUSTMENT AND INSPECTION DATA 

Opening pressure of 
injector nozzles used 
for injection pump 

Dimensions of test 
bench delivery pipes 
- length 
- ID 
- OD 

Test fuel 
- grade 
- temperature 

Fuel supply pressure 

19 + 0.8 MPa 
2 

(190 + 8 lcp/cm ) 

+ 
600 - S mm 
2 :t 0.1 mm 
6 mm. 

as per MSZ 1627-60 
20°C 

0.01 MPa 2 
(1.0 k:p/cm ) 

Selected test jars for evaluatron 

- by 100 strokes 

- by 1000 strokes 

Start of injection 

Angular deviation 
between start of 
injection 

25 cc. 

150 cc. 

+ 
2.1 - 0.05 mm 



Az elemek szanitasi egyenlosegenek bealli
tasa 
- szivattyu fordulat

szam 
- fogaslec utkoztetes 

a nulltoltesi hely
zettol 
szanitott mennyi-
seg 

Alapjarati szabalyzas 
szamra vonatkoztatva 
- kezdete 
- vege 

700 fordulat/perc 

9 mm+ 3 9,0 - 0,15 em /100 
loket 

szivattyu fordulat-

190 fordulat/perc 
400*50 ford/perc 

Szabalyzasi tartomany szivattyu fordulat
szamra vonatkoztatva 
- szelessege, alap

jaraton 
- uzemi fordulaton 

- max. fordulaton 

Vegszabalyzas 
- kezdete 
- vege 

Befecskendezo fuv6ka 
nyit6 nyomasa 

ISO - 260fperc 
100/perc 

1$0/perc 

1050 + 20/perc 
1200 + 20/perc 

19 + o.a HPa 
(190 + a kp/c:m2) 

Befecskendezesi sugarkeve 
- kupszoge 20 - 25° 
- elteres a fuggoleges 

szimrr£triat61 33° 

Befecskendez6 fuv6ka 
- furatmeret 
- furatszam 

0 0,67 mm 
1 db 

Automatikus befecskendezes-allit6 
- mUkodesi tartoma-

nya 
- szabalyzas merteke 

500 - 1250/perc 
0 .. 1,5 ± 0,5"' 

A vizsgalati adatok a PES GA 95D 410 RS 
2108 befecskendezo szivattyura a VDT-WPP 
111/1, illetve 110/2, a3 EP/RSV ~ ••• 1050 
AlB szaba1yoz6ra, a WPP 211/5-l,-a~ FP/KE 
22 AD tUzeloanyagsziva:t:tyura. pedig -a VD'B"
- WPD ~±11~ FP-BOSCH jegyzekben talalhat6k 
meg. 

Hegjegyzes: A szerelesek es beallitasolt 
soran a Dl.200l.A/75-3 Kezelesi es Karban
tartasi Utasitas, va1amint a D2.3204.E.77 
RABA-M.A.N D 2156 HM Dieselmotor Javitasi 
Utasitasaban fog1altakat is szem el6tt kcll 
ta:rtani! 

Adjustment of delivery equality of elements 

- pump rpm 700 
- control rod limitation 

from a-charge posi
tion 

- amount of delivery 
9 mm+ 
9.0 - 0.15 cc/100 
stroke 

Idle run control re£ered to pump rpm 

- start 190 rpm 
-end 400 ± 50 rpm 

COntrol range !'efered to pump rpm 

- width at idJ.ing 

- a~ operating revo
lution 

- a-t" llll'!X. revolution 

End control 
- st:ai't 
-end 

Opening pressure of 
injector nozzle 

Injection spray 
-angle 
- staddle 

Injection no~le 
- orifice dia. 
- number of orifices 

160 - 260 rpm 

1050 + 20 rpm 
1200 + 20 rpm 

19 + O,B MPa 
(19.0 + e kp/cm2) 

0.057 !lllll. 

l. 

Automatic injection advance device 
- operating range 500 - 1250 rpm 

- advance range 0 - 7.5 :!: 0.5° 

Inspection data of injection pump type PES 
GA 950 lllO RS UOS, gov~or type EP/RSV 
~50 ••• 1050 Al B, and of fuel feed pump type 
!W/KE 22 AD can l:le %ound in specifications 
~-~ 111/1 and 110/2, WPP 211/5-1, and 
VDT-WPD 411/1 PP BOSCH, I'espective1y. 

~ When performing assembly and adjust
ment observe and follow instructions in 
Service and Maintenance Manual ru.. 200l.A/15-
-3, as well as in Service Manual for RABA-
-M.A.N D 2156 HM Diesel engine No. 
D2.S201l.E.77. 
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Sor- Megnevezes ~.oltesallito karallas s zi v a ttyuten .. Az elemek szalli~ Mes;engedett ele .. Megjegyz;es 
szam . geJ.Y, fora/perc tasa, cm31100 10• menkenti elteres, 

ket om311oo 1Bket 
, Position of accelerat~ l?Ump shaft X>Pill · Pelive:r>y of ele• Permissi~le devi~ Remark 

No. Desor:i.ption ·ol:! lever ments ec/100 ations by elements 
stvoke oc/100 stroke 

.. . .. 

l. 
Nevleges tlzemi tol.te.s 750 1~·,1 ! 0,15 
Nominal ope~til'lg A to1tes leszabalyo-

charge zas lo?otperc Gelett 
kezdodhet. ' 

Teljes t61tes kar-
2. allas 1050 18,8 ! 0,1 0,4 Delivery backcontrol 

Szallite.si jel.l.eg can be started above 
Full cha:r>ge lever l070 rpm. 

Delive~ cha~o~~:tl posit;!. on 
3. 500 max. 18,8 

.. ·~~ 

Nullt8ltes helye max. 1220 0 -. 
4. Position of zero 

chat'ge 
A toltesallit6 kar 
utkBztetesenek bea1-

210 1,8 ! 0,2 0,4 1itasa. 
Alapja~ati ta1tes ~e Adjusting accelet'at-
sza~1!tozas Azonos kavallas or lever limitation. 

~ 

5. max. 450 0 -
Idle ~un charge and Same 1ave~ position 
conti11ol Az alapjarati sza• 

190 min. 2 ,s 0,4 
balyzas kezdete. 
Start off idling 
control. 

Egy elem sem szal-

Indh6 t0l1!~S Teljes tBltes kat'- 100-160 16 - 17 lithat 180-200 cm3/ 

all as lBket tUresen l<ivul 
6. No element can de-

Sta~-up delive~y Full charge lever 
position 

I 
liver out of 180- 1 
200 cc/stroke to-. 1on~n,..o 


